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| Lip pressure...too much 


Too much pressure. Too little pressure. Correct. Tension spring, 
Seal burns up, shaft scored. Centrifugal force of oil built-in interference, 
lifts lip, oll escapes. balance centrifugal force of oil. 


and you’ve a leaker 


Centrifugal Force of Of 
Tends to Lift Lip 


Ideal sealing conditions are (1) shaft in bore center, (2) no runout, 
(3) seal not cocked, (4) seal concentric, (5) bore round and smooth, 
(6) shaft round and properly finished, (7) seal proper size. 


Meeting these conditions is complicated, frequently requires special seal 
design or the specialized knowledge of National Seal engineers. 


Sealing problems should be anticipated and answered on the board, not 
in production. Why not call your National Seal engineer now about your 
current project. He’s in the Yellow Pages, under Oil Seals or O-Rings. 


O) 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
GENERAL OFFICES: Redwood City, California 
PLANTS: Van Wert, Ohio; Redwood City and Downey, California 
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With the added punch of 28 husky 26-inch Ingersoll 
GALESBURG discs, this heavy-duty Case 400 wheel- 
type offset harrow packs 3614 pounds of cutting- 
chopping-discing power that slices through toughest 
trash, shreds stubbornest stubble, chops up hardest- 
baked gumbo. 
When all's said and done, genuine GALESBURG 
blades help get the best out of any disc tool. And 
heavyweig ht for good reason, too. They're the only discs made of 
time-tested, time-proved Tem-Cross® steel—the cus- 
tom heat-treated, cross-ro//ed steel that assures 
greatest impact and shock resistance, least breakage, 
harrow longest life. 

That's the kind of dependable service your cus- 
tomers want. And it’s the big reason why all imple- 
gets added pu nch ment makers—yours included—furnish genuine 
GALESBURG discs as original equipment and for re- 

placement needs. 

So look for this mark of quality G2; stamped in 
every genuine Ingersoll GALESBURG disc. And point 
it out to your customers—so they’// know they're get- 
ting the best they can buy. 


from genuine 


Ingersoll GALESBURG cross-rolled steel discs 
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INGERSOLL PRODUCTS 


Division of Borg-Warner « Chicago 43, Illinois 


WORLD'S LARGEST MANUFACTURER OF DISCS 


BORG-WARNER 


Export Sales: Borg-Warner International, 
36 S. Wabash, Chicago 3, Illinois 


THE ONLY MANUFACTURER OF DURA-DISC—THE CROSS-ROLLED STEEL THAT IS THE ECONOMICAL REPLACEMENT FOR HIGH COST ALLOYS 
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ASAE Film Wins Blue Ribbon 


«* AGRICULTURAL Engineering — The Profession with a 
A tutus the ASAE career motion picture, has been 

awarded first prize in one of the 33 categories judged 
in the Third American Film Festival sponsored by the Edu- 
cational Film Library Association. 

The award, a medal and blue ribbon frozen in lucite, 
was presented at the closing banquet in New York, April 
21, to Sid L. Schwartz, chief of the Research and Planning 
Section, for the Motion Picture Service of the U.S. Depart- 
ment of Agriculture, which supervised production of the 
film. The ASAE film was one of the 250 non-theatrical short 
subjects which had been screened from more than 3000 
entries, in winning the honor of being shown at the festival. 
It won top prize in the “Guidance — Personal and Voca- 
tional’’ category. 

Acceptance of the award cannot be complete without 
acknowledging the efforts of those who helped make the 
motion picture possible. In addition to ASAE members 
who served on various committees and together with inter- 
ested industries and agricultural engineering departments 
more than met the financial requirements, it is most appro- 
priate to extend special appreciation to the USDA Motion 
Picture Service and to a USDA agency committee consisting 
of representatives of the Federal Extension Service, Agri- 
cultural Research Service, Soil Conservation Service, Rural 
Electrification Administration, Agricultural Marketing Serv- 
ice, and Farmers Home Administration, which met with 
the ASAE Motion Picture Production Committee in the 
early days of the project to make arrangements for the 
Office of Information to take on the job of preparing the 
script and arranging for production. Also, special credit 
has been earned by Motion Picture Service script writer 
Bertrand Channon, who was assigned to work with tech- 
nical advisors L. W. Hurlbut, University of Nebraska; E. G. 
McKibben, ARS; W. M. Carleton, ARS; H. S. Pringle, 
FES; Archie Stone, International Harvester Co.; and E. T. 
Swink, Virginia Polytechnic Institute; and to MPS photog- 
rapher, Robert Keifer; librarian, Mrs. Anne Ware; film 
editor, William Riggs; and many other technicians who 
brought the film into being. With the help of industry for 
hard-to-get scenes, the important story of the ag engineer 
could finally be told. 

Significant in addition to the recognition during the 
festival is the fact that the blue ribbon winners go on cir- 
cuit by EFLA and are available to any organization or com- 
munity as “Blue Ribbon’ films upon request between May 
1 and September 1. It should go without saying that this 
new recognition of the ASAE motion picture as a top- 
quality film should encourage all ASAE members to increase 
their effort in promoting the use of a most effective career 
guide. 


AE Exposition Progress 


= Expositions Corp., AE Exposition managers for the 
Winter Meeting to be held December 12 to 14, in the 
Palmer House in Chicago, have reported that first requests 
for exhibit space have been received. Manufacturers who 
made fast application for exhibit booths have products rang- 
ing from farm structures to chain belts, and from automotive 
parts to pillow blocks. The Shea organization states that the 
response is encouraging and such positive interest exhibited 
to date endorses the belief that there will be a crowded 
exhibit hall for the first ASAE-endorsed exhibit. 
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BEARING 


One in a series of technical reports by Bower 


4) / BRIEFINGS 


SPHERICITY — ESSENTIAL TO 
MAXIMUM BEARING PERFORMANCE 


For a tapered roller bearing to achieve 
maximum performance, i.e., maximum 
life and capacity under load, it must have 
true sphericity — a condition of bearing 
geometry which permits true rolling of 
the tapered rollers in the raceway. 


True rolling in tapered bearing elements 
is the result of maintaining a critical 
geometric relationship between the race- 
ways and the contact surfaces of each 
roller. True rolling is essential to maxi- 
mum performance. Without it, prema- 
ture bearing failure is certain. 


As engineers know, a tapered roller will 
describe a true circle when rolled on a 
plane surface. Jt will always roll in this 
one path precisely, without sliding or 
skewing. But to put true rolling to work 
in a bearing which can carry both heavy 
thrust and radial loads, it is essential that 
the rollers and the raceway have a true 
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spherical radius, or sphericity. The draw- 
ing illustrates this condition. 


If each roller in the bearing were to be 
extended in length, while retaining its 
taper, it would form a cone, terminating 
at point “P”. All cones generated from 
all rollers would meet at point “P”, which 
is also the center of the hypothetical 
sphere shown. The surface of the sphere 
would touch all points on each roller’s 
head! 


In effect, then, each roller’s taper deter- 
mines the radius of a hypothetical sphere 


When you require bearings, we suggest you consider 
the advantages of Bower bearings. Where product de- 
sign calls for tapered or cylindrical roller bearings or 
journal roller assemblies, Bower can provide them in 
a full range of types and sizes. Bower engineers are 
always available, should you desire assistance or advice 
on bearing applications. 


True rolling of tapered bearing elements depends upon 
maintaining a true spherical radius during manufacture. 


whose surface, in turn, determines the 
correct contour for each roller head. 
Only when these conditions are satisfied 
in design, and when they are rigidly held 
during manufacture, will true rolling 
take place. In the manufacture of each 
Bower tapered roller bearing, sphericity 
is held within extremely narrow limits by 
means of special Bower-designed preci- 
sion grinders. The consistent accuracy 
possible with these machines is one 
major reason why Bower roller bearings 
provide maximum performance under 
all speeds and loads up to the bearing’s 
maximum rating. 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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Check and Double Check— 6 


This Helical Lead Measuring In- 
strument* checks and records with- 
in .0001” the helix angle on helical 
gears to assure that the position of 
the tooth bearing meets the print 
specifications. 

This machine utilizes the optical 
principle of machine setting (A) 


EATON 


GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
® GEAR-MAKERS TO LEADING MANUFACTURERS 


to measure accurately any angular 
deviations observed visually (B) 
and permanently recorded (C). 
This is one of many details of 
gear manufacture and inspection 
that has won for DOUBLE 
DIAMOND gears their reputation 
as gears thoroughly qualified for top 


ETTER GEARS 


performance in any application for 
which you buy them. 

Our sales representatives are en- 
gineers and gear designers — ready 
to tackle a gear assignment at any 
stage of its development. When may 
one call on you? 

Just write or phone. 


*This model was introduced at the 1960 
Machine Tool Exposition in Chicago. 


AUTOMOTIVE GEAR DIVISION 


MANUFACTURING COMPANY 
RICHMOND, INDIANA 
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FROM SPILLWAY TO TOE DRAIN... 


For strength, 
economy, 
Stability 


Armco Has ALL Farm Pond Components You Need 


Regardless of pond size or soil condition, Armco can supply every farm pond component you 
need. Here are the products, each made from economical, durable steel: 
Armco Corrugated Steel Pipe is ideal for spillways. 
Watertight coupling bands assure a perfect 
waterseal. Perforated Pipe serves as toe drain- 
age. Armco Corrugated Steel Sheets give your 
pond anti-seep protection around the spillway, Have Armee Sales Engineer Call 
and—as baffle plates—stop whirlpool action at Armco Drainage & Metal Products, Inc. 
the inlet. Steel interlocking sheets, in the founda- ee eee 
tion of the dam, guard against water seepage. 
And Armco Slide Gates help control water level. Name 
All products in Armco’s farm pond “package” Street_ 
have been proved by long service in a multitude 
of uses. To see how they fit your needs, just send 
the coupon. An Armco Sales Engineer will pro- 
vide necessary technical data without cost or 
obligation. 


City. 


County. 


m=" -— d 
ARMCO Drainage & Metal Products 
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Report to Readers... 


ASPHALT SPRAY SPEEDS An Arizona AES agricultural engineer and an industry 
GERMINATION OF SEEDS chemical engineer report promising results from the use 

of asphalt to hasten the germination of seed and get 
seedlings off to a good start. A very thin asphalt is used for the purpose, 
and this is mixed with a chemical spreader to ensure even coverage. The prepar- 
ation is sprayed from the nozzles of a tractor-propelled spray rig that travels 
at a fairly rapid speed. ... . The spray is non-toxic to plants and there is 
little trace of it left after the first cultivation. Its only effect is to raise 
the temperature of the soil a few degrees and thereby provide extra warmth to 
hasten germination of the seed. The researchers believe it is possible that the 
extra warmth will tend to suppress certain fungi that thrive in a cold soil. .... 
Continuation of this study during the current year will be devoted to determin- 
ing whether earlier seedling emergence will make any material difference in crop 
yields. In fact, the researchers hope to prove two things from this study, 
namely, whether the practice will contribute to increasing world food supplies 
and at the same time open up a large market for the asphalt residue from 
petroleum refineries. 


NEW VARIETY OF SESAME MAKES The major bottleneck to economic production of sesame 
MACHINE HARVESTING POSSIBLE in the United States appears about to be broken. 

With the finding in Venezuela by a USDA plant genet- 
icist of a lone sesame plant having exceptionally tough pods, South Carolina AES 
horticulturists have since been engaged in extensive breeding work. This has re- 
sulted in the development of a tall, straight-growing plant with tough pods that do 
not easily shatter. .. . . The development of this variety of sesame, say the re- 
searchers, means that the crop can be harvested entirely by machine, which will re- 
move the main obstacle of its economic production in this country. .. . . The oil 
from sesame is used in shortenings, soaps, and other products, and after the oil is ex- 
tracted, the seed makes a high protein feed for livestock. There is also under labor- 
atory development a product from sesame oil that is claimed will boost the lethal 
power of pyrethrum insecticides many times. 


LARGER FARMS AND LARGER=-CAPACITY TOOLS Iowa SU agricultural economists say their 

CAN BE THE KEY TO HIGHER FARM RETURNS studies show that the trend toward fewer 
and larger farms is likely to result in 

better management and farm practices. In a four-county area of the state, it was 

found that the "consolidated" farm averaged 300 acres. .. . . Farmers who gave 

up off-farm work and employed family labor more fully, found they could handle 

the larger farms as efficiently as the smaller ones, without adding much more ma- 

chinery and labor. .. . . While use of larger-capacity equipment and power units 

increased the machinery investment, it substantially decreased the hand-labor 

requirement. 


RECIRCULATING USED DRYING AIR Rutgers U agricultural engineers say that effi- 
INCREASES HAY DRIER EFFICIENCY ciency in wagon drying of baled hay can, be greatly 
increased if some of the used drying air is re- 
circulated through the drier. Flat-bottomed wagons loaded with baled hay of 45 
percent moisture or less are placed under drying ducts in a drive-through build- 
ing. The drier forces the heated air down through the hay and exhausts it to 
the outside. After the hay is about half dried, 75 percent of the used air is 
then recirculated through the drier, and the other 25 percent is discharged out- 
Side the building and replaced by fresh air. .. . . With this system and good 
weather, the hay can ordinarily be cut and crushed in the early morning, raked in 
the forenoon, dried during the night, and stored the following morning. 


(Continued on page 224) 
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ANALYTIC “BLOODHOUND” SNIFFS OUT SECRETS 
OF BEARING CORROSION 


SUCCESSFUL BEARING PERFORMANCE 


depends on selecting the proper alloy for 
the operating conditions to be met. Federal- 
Mogul engineers have had years of experi- 
ence with bearings and applications of all 
kinds . . . and this wealth of knowledge is 
available to bearings users. This is one reason 
why F-M sleeve bearings, precision thrust 
washers, formed bushings, and low-cost 
spacers are chosen for use in virtually every- 
thing from baby buggies to 

heavy industrial cranes. 
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WE USE THIS HYPERSENSITIVE 
DEVICE TO TRACK DOWN 

ENGINE BEARING CORROSION TO 
ITS SOURCE. This instrument needs 


only a minute fragment of metal for 
accurate analysis. Consequently, engine 
bearing corrosion can be traced from 
its beginning through complete destruc- 
tion of the bearing surface. Because test 
variables are minimized, Federal- 
Mogul engineers can accurately relate 
degree of corrosion to specific engine 
operating conditions. This analytical 
tool is in continual use in our labora- 
tory, assisting research on many differ- 
ent projects. Prevention of corrosion 
and development of new bearing alloys 
are high on the list! 
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There’s much valuable data in our Design Guides on sleeve bearings, thrust washers and bushings; 
and in our brochure on spacers. For your copies, write Federal-Mogul Division, Federal-Mogul-Bower 
Bearings, Inc., 11081 Shoemaker, Detroit 13, Michigan. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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EFFECT OF WHEEL BALLAST ON Michigan SU agricultural engineers report results of 


eine Report to Readers (Continued from page 222) 


SELECTIVE ASPARAGUS HARVESTER A Michigan AES agricultural engineering and horti- 
BEING READIED FOR EARLY TESTS cultural research team is conducting intensive 

; field tests this season of an experimental aspar- 
agus snapping machine. The vital part of the machine is the selective snapping 
mechanism which selects only asparagus spears that are 5 inches or taller. ... 
The harvester has 33 to 50 snapping units, each 30 inches long and attached at 
either end to steel chains. Each unit is made of two thin steel rods set from 
24 to 34 inches apart. The lower rod presses against spears enclosed in the area 
between the two rods, roughly near the breaking point of the spears. The top rod 
in rotating presses only against the tops of spears 5 inches or taller. The action 
of the two rods, pressing in opposite directions, snaps the spears. .. . . When 
snapped off the spears are gripped between the top rod and a sponge rubber bar 
and carried up the rear to the top of the machine, where the rotation of the snap- 
ping unit. is reversed, releasing the spears which then drop into a box. 


RESEARCHERS DEVELOP MECHANIZED HOG An Iowa SU agricultural engineering and swine 
GROWING-FINISHING PRODUCTION UNIT nutritionist research team recently held the 
first public showing of a new growing-finish- 
ing swine experimental unit they have developed. The structure is equipped for 
automatic feed handling, grinding and mixing, for automatic cleaning and feeding, 
and for controlled temperature. .. . . All-metal construction is used throughout, 
including storage elevators and feed-mixing complex. Radiant heating pipe is built 
into the concrete floor and includes a separate control for each pen. The hous- 
ing unit is 50 by 120 feet, and the adjoining building for feed mixing and weigh- 
ing equipment is 15 by 20 feet. The main building is designed to handle 500 to 
600 pigs in confinement until they reach market weight at about 220 pounds. .... 
Wire gates and panels are used to form partitions in the house to facilitate air 
circulation. The metal feeders used are served automatically by a modified poultry 
chain-type feed dispenser and are lighted by overhead electri¢ lamps. 


AQUATIC WEED KILLER DESTROYS Soon to become commercially available is a new con- 
WIDE VARIETY OF POND WEEDS tact-action herbicide for ridding farm ponds of 
water-weed infestations and algae. The new product 
is said to be effective against a wide variety of aquatic weeds at recommended 
doses far below concentrations harmful to fish and fish food organisms. .... 
This weed killer was developed in close cooperation with government and private 
research laboratories over several years. It destroys underwater and floating 
weeds by fast, contact action, as compared with some herbicides that kill by slow, 
hormonal action. ... . In addition to its effectiveness and speed in clearing 
farm ponds of weeds, this new weed killer also has the advantages of ease of ap- 
plication, quick action, safety, and short residual life. Water from a treated 
pond may be used for irrigation, spraying, or domestic purposes after a short 
period. 


STABILITY OF FARM TRACTORS a study, in which a plastic model of a 12x38 farm 
tractor pneumatic tire was built and used to study 
the behavior of fluid in the tire at various rotational speeds. The tests conducted 
were with fills of 50 and 75 percent calcium chloride and with a 75 percent fill of SAE 
20 motor oil. For another series of tests, dry ballast was used. ... . At 155 rpm 
(approximately 27 mph tire travel), with a 75 percent calcium chloride fill, forces 
of 2 to 4 pounds upwards and 2 to 8 pounds downward were exerted by the fluid. Ac- 
cording to the dimensional analysis, these forces represent about 1,000 pounds up- 
ward and 1,500 pounds downward in an actual tire. It was found that, when used as 
recommended, dry ballast exerted little or no force on the model. 


AGRICULTURAL ENGINEERING * MAY * 1961 


= Ss 2? de eee Soe 
ae > age ag wel Ve: { 3 es ae 
a esi ALU. alg SE ED Cae oa ee ae d 
‘ ee) eran Soaecee geo iy tae 4 [ee =p Bien ee ae Gir 1 gti, foie 
‘A 7s Te Bee Se! aia Ca eae a ees are eee oth it: ce ele ge “ha be See : ae ae 
ee ee ae Bee 5 a etl eae < is eee er oo ee = eS eit 
: Rem eet PES ODE OS “RN alae © nies Vibly cuenta 2 oa Tasere Sey ane ae ea Se a ae amir: « TaN al E sd a 
as. Bay: aes ugh Cae crea ges ig ee os Pe picoee te? bi) spear ents! i id Bol Rion: Sone Sk Ee Teeter aet BESS Meee a 22 ee ” 
“SRS Sa at Cene oeee aes Goce Gg ee eS EEE Dig te: Beer sre ate bi aE arta Me eee ee oe ee a 
SECS Se aia se amie ape Re ee ee ‘ae 
Sy ea ene Sri ial a al aes Rage Be | he eee é eae: 
8 Eset Sol SEE Deg Caaae Nie ae eames re " | 
fe a , Peps eat ae 
i | eee 
iis 4d 
: hee 
ne 17 
“re ae oa Bos 
. oie Gee: 
E cfg ae Abr ek 
5 ay cee 
ey toes Oe 
ey ane 4 
| | abe Ne ay 
| | Es any mee 
| ave Ad 
“hie tea 
a 
eet is cee 
bagel ness 
ee ee ea 
| See take 
| at 
ie ee 
at Ses 
| Dose ¢ 
Q SORE 35 
: ee igre 
| B ers ay 
| aay ae 
72 oe eae 
eee Sate 
rae 
Br agi 
YL) ae ee 
YO APs 
i ori Saas A 
hie ae 
Meee 
| Aight se: 5 
iets ee, eS 
hE ar han 
| Anes poe 
Zip hte oh eae: 
; | ou Qo ehes 
Pet ae Ve, ae 
| | Ra ote eee 
| fab Nasa fee? 
ty Pale es 
BL eee: he 
ve ee Ri 
| ie. ti: 
. ey 
: Ste eae ges. 
| 5 a a 
= eee ae 
Baer bie 
| eee i fan 
| a prpae 8 
e $e eel fe 
etglte yee 
ela 
| Ae ee 
ae ee 
a Speeds 
. SAD UU, SER 
ee ee 
= Se es 
| At Desi eee 
aah at 
ee 3,5" 
| of R re 3 
| Sai 
| eae, ae 
ieee: 
Bs fin ae 
Sees 
} SBS 
a os a 
cPitey ey, 2 
oa Ae 
os ha 
| oa 
Bere ee’ Sicha 
om ae et 
i ala 
Bs et ae 
) Be aa 
eee: 
| aS Ben 
2 eae <> 
| aa 
: oh eae ti 
pes): See 
Ce 
| Reon ae 
: Rey a 
x ORCS, 
| : pe ate 
: Sees Pan 
fick ht eee 
: | iene. Sat 
Pe edi 
: Spi sa 
My a 
: ite a 
| “Seed. 
| ek, es 
| mECy a 
‘ J 
Lies 
| Tia a 
: ae 
fee | i 
& supe! 
| Neier te 
ie " apie Sias 
| aie ae 
| | ig ee 
; he 
+ ae : | , 
yey? | 
| Bese a 
: | ; eS bey x 
| ne 
| ore 
eooae 
: a 
age 9! ors 
of as ee a 
| | pec. ae 
| Bis 
oe 
i ee 
| ine care ae 
Bs os 
| bt ee 
: eae 
PO oh Smet 
eitege oe 
ee 
1 cs i, imate: 
ei ues 
| 2 : eee 
AP ae ah 
eee aes 
| St eaten 
: ae. ita ME a Se Ss a ae Bt 
; ie err 08 aa Se ‘cc piealalienie Cet ea 
a ee | A Migs cpiaalaS | 
Se Le Se eam ea Cn a Pec hy Sela iF peta. F ore ‘c- 
om oi gS Ss a ss alias Sa oe eer ik: Bihan ot 
; c | Re! ; ig on ee Me ils pe eee are pam: a = Se ar «'5 fair ee i 
j ¥ Cae fy Mare be Mee en SM ga arn, Be ie Sie Te aaa ete pra Pes a a Orth i | s Le ee a ae es 
RC os a a es a ek Sa ees! Sa is) aed 1 aS a een oats” ene ye aac ek See Se. Saeed eae 
aa nk iar ae phe hae te “oot 4 Gar Sie el ae 8. 5 De ee ri ee ee ae ayy ae Won. Sie amma e ee : Ju 
ge lashes ore ae tte hee iP ce.” Loerie pies ee eae e aes 0. Sa 
Lae Te Reo iam . oie Sl eee nee fee oe er ee ay a 
gene See ag Me us ee 2 ee a rh a a ploy a i 
Pe ose Peth. eG Wet oh A Fe at Ce SE OS IO 
(OURS oc. 3, 9 RRR Saag ic tal Nora \ 


JOHN DEERE 


AIR-TROL 


PICKERS 


" : 


99 Picker unloads 2100 pounds of 
clean cotton. One-row pickers also 
have exclusive heavy-duty double- 
action hydraulic cylinders for posi- 
tive control of dumping. 


” 


———— 


“7? ” a ’ " leaner, whiter cotton in the trailer.” 
I d rather have a Deere” is the word that 8 ne Dou L. Moore, Bakersfield, Calif, 

spreading through the Cotton Belt like ripples paca 
in a pool. Cleaner-working, stronger, better-pro- “My 99 got 20 pounds more cotton than hand 
tected, these pickers are most-wanted because pickers from 800-foot rows.” 
they offer greater value. Glenn Johnson, Anthony, N. M. 

Exclusive Air-Trol keeps trash out of the cot- “Best-built picker on the market.” 
ton. Strong picking units have positive gear drive, Elward Smith, Harlingen, Tex, 


non-staining grease lubrication, and non-bending 
spindles. Optional Pressure-Trip Clutch prevents 
damage from rocks and sticks. Selective Moisture 
Control permits dry picking, with automatic 
cleaning of spindles at row ends. “Picking cost, including down payment, was less 


i i If bil ing h a 
The success of these “‘full-value”’ pickers is the eee pensar Sumner, Go. 
best kind of tribute to John Deere standards of 


quality and continued improvement. 
JOHN DEERE 


3300 RIVER DRIVE + MOLINE *« ILLINOIS 


“Total maintenance on 1,000 bales of picking: 
one set of doffers.”’ 
James W. Shepherd, Lake Providence, La, 


JOUN DEERE 


JOHN DEERE DESIGN, DEPENDABILITY, AND DEALERS MAKE THE DIFFERENCE 
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STACK-MOLD CASTING 


Molds of carefully-controlled 
green sand are made from the 
pattern plate, and stacked for 
pouring. In the example shown 
at right after shake-out, the 
castings are 6-up in a stack 20 
molds deep. Typical castings 
produced by this Perfect Circle 
process include piston rings, 
thrust plates, valve lifter facings 
and piston groove inserts. 
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Mass-produced to the highest quality standards 


Every year, Perfect Circle produces millions of 
piston rings—all made to the exacting specifi- 
cations that have set precision standards for the 
industry. Now, as the result of extensive 
expansion, the modern facilities and metallur- 
gical skills of Perfect Circle are available for 
volume production of superior gray-iron castings 
to your specifications. And, through its advanced 
production techniques, Perfect Circle can bring 
you the finest metallurgical and dimensional 
precision at important cost advantages. Get 
complete information on Perfect Circle 


castings today! 


MAIL THIS COUPON TODAY FOR COMPLETE INFORMATION 


PERFECT CIRCLE CORPORATION 
CASTINGS DIVISION, DEPT. AE-9 
HAGERSTOWN, INDIANA 


| want to know more about Perfect Circle Precision Castings. 
( Stack-mold castings ( Whirlcast cylindrical forms 


WHIRLCAST® CYLINDRICAL FORMS 

Hot metal is poured into permanent molds, and then spun at 
high speeds to create machineable cylindrical gray-iron cast- 
ings of uniform dimension and hardness, with microstructure 
controlled to exacting specifications. PC Whirlcast products are 
offered in a wide range of sizes and materials, all precision-made 
for fast, economical machining with minimum stock removal. 


PERFECT// CIRCLE 


PISTON RINGS + PRECISION CASTINGS 


POWER SERVICE PRODUCTS - SPEEDOSTAT 
HAGERSTOWN, INDIANA « DON MILLS, ONTARIO, CANADA 
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A portable transmission 
grease pump was needed on 
the 1,100-acre farm operated 
by Parker Mehrle, his brother 
Robert, and Julian Boyd, near 
Caruthersville, Mo. In less 
than two hours they built the 
apparatus shown here—using 
an old oil pump, some strap 
iron and wheels from a dis- 
carded toy wagon. 

Texaco Products have been 
used for many years to service 
this farm’s equipment, which 
includes 8 tractors, 2 cotton 
pickers and a combine. Texaco 
Universal Gear Lubricant EP 
is preferred because it best 
protects gears against wear 
and scuffing. Also Marfak 
lubricant, which forms a 
tough collar around open bear- 
ings, sealing out dirt and mois- 
ture. Marfak won’t wash off, 
dry out, cake up or melt down. 

Like farmers everywhere, 
they’ve found that it pays to 
farm with Texaco Products. 


SHOWN IN PHOTO (left to right) are 
Parker Mehrle, foreman William 
Risner,and Hubert Dunanant,driver- 
salesman for Texaco Distributor J.T. 
Ahern, Pemiscot Oil Co. Young Boyd 
and the dog are interested cbservers! 


HAVOLINE IS HIS CHOICE! getting @ neighborly, on-time 


delivery from Texaco Distributor 
Leo Gislain, farmer near Well- XK, P. Griggs, Wellman Oil Co. 
man, Iowa, uses Advanced - = 


Custom-Made Havoline Motor 
Oil exclusively for his equipment. 
Havoline’s exclusive combination 
of detergent additives prevents 
harmful engine deposits and 
wear. Engines deliver full draw- 
bar power, and more fuel mile- 
age. Mr. Gislain has used Texaco 
Products for 23 years. Here he is 


-aemapmanenaER 8 AGE 


at : ea) te et Ne: . 
E BEST..BUY TEXACO 
ae TUNE IN: TEXACO HUNTLEY-BRINKLEY REPORT, MONDAY THROUGH FRIDAY, NBC-TV. 
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NEW 12-TON-AN-HOUR 
HAY BALER BY OLIVER... 
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WITH }SHIELDED PTO DRIVE BY 


BLOOD BROTHERS! 


Again a leading farm implement manufacturer chooses a Blood 
Brothers Drive Assembly for one of its latest, most advanced new 
models. It’s Oliver’s new hay baler — a new capacity leader in its 
class, with a steady output of 12 tons per hour! 
This new Model 62 Baler features an exclusive Roto-Flow Feeder 
that handles everything from fine, short-stemmed hay to coarse, 
rank straw in big oversize bunches. And it’s a marvel of maneuver- 
ability—with a short-coupled “pivot-balanced” Blood Brothers PTO 
Drive that makes turns shorter and easier. 
This drive assembly is typical of the many components that 
Blood Brothers furnish for both specialized and conventional farm 
implements. All are the superior products of specialized Rockwell- 
Standard engineering—designed to meet the manufacturer’s needs 
exactly. 
When you consult Rockwell-Standard engineers, you benefit 
from a wide range of application experience—involving everything 
from manual steering assemblies . . . to power take-off drives . . . 
to heavy duty propeller shafts. Let Rockwell-Standard save you 
time and money — help you achieve higher standards of imple- 
ment performance. 


For complete information, write for bulletin 
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“Four Dayton Die-Cut V-Belts 
Out Perform 6 Standard Belts” 


“Belt slippage and failure constantly plagued 
us when we used conventional V-belts on the 
pilot model of our Super 60 Forage Chopper,” 
says Mr. Vernon Lundell, Pres., Lundell Mfg. 
Co., Cherokee, Iowa. ‘‘We faced the possibility 
of having to redesign the drive from a 4 Belt to 
a 6 Belt unit to get the power we needed.” 

“Our engineers consulted the Dayton repre- 
sentative who recommended a Dayton Die-Cut, 
Agricultural V-Belt. It was the perfect answer. 
The Dayton Belt easily transmits up to 40% 
more horsepower than any other belt we have 


230 


ever tested. Its high coefficient of friction (due to 
Dayton’s exclusive Die-Cut construction) elim- 
inated slippage completely . . . thus solving once 
and for all the friction and heat conditions which 
materially reduce the work-life of any V-Belt.” 

“Exhaustive testing by our engineers has 
proven that four Dayton Die-Cut V-Belts will 
actually out-perform a drive system using six 
conventional V-Belts. That is why we use Dayton 
V-Belts exclusively and highly recommend them 
for production line replacement and quick sub- 
stitutes in the field.” 
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The Lundell Super 60 Forage Chopper per- 
forms a wide variety of jobs including hay pick-up 
from windrow; cutting broadcast cane, alfalfa 
and brome; grinding corn, etc. This versatility 
is accomplished by means of quick change cyl- 
inders with various sizes of driven sheaves to 
control speed of operation. As a result the Belts 
have to handle many different loads and a wide 
range of speeds. 


In the nine years since Lundell Mfg. Co. 
started using Dayton Die-Cut Agricultural V- 
Belts not a single one has ever broken, according 
to Mr. Lundell. ‘‘We know of no other V-Belt 
that can even begin to match this outstanding 
performance”, adds Mr. Filmore L. Ohlson, Lun- 
dell Purchasing Manager (shown here left). 


The Dayton Die-Cut Agricultural V-Belt has 
no cover to wear out... is specially compounded 
to continually renew its gripping surface as it 
operates (whereas conventional fabric-covered 
belts on this type drive wear smooth and slip). 
Abrasive materials . . . chaff, mud, chips, stone 
and metal particles . . . which tear covers and 
ruin other belts . . . have no such effect on the 
Dayton Die-Cut Agricultural V-Belt, and can 
actually add to its gripping strength. 


Dayton manufactures a complete line of 
V-Belts for all types of agricultural drives. 
For assistance with your standard or special 
V-Belt drives call your nearest Dayton rep- 
resentative or write to: 


ayco 


CORPORATION 


Dayton Industrial Products Co. Div. Melrose Park, Illinois 
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Counterbalanced release 
levers prevent centrifugal 
lever ‘‘throw-out.’’ This 
meets high-speed engine 
requirements and assures 


Spline in cover plate pro- 
vides constant-running 
PTO for low-cost auxiliary 
drives. Direct drive from 
flywheel through splined 


hollow shaft. 


long bearing life. 


Accurate 
bolt-circle 
and pilot dia. 
fit counterbored 

flywheels perfectly. 
Minimum-inertia design prevents 
gear clashing and delayed shifting. 


Patented anti-friction 
roller action of release 
levers gives instantane- 
ous disengagement with 
minimum pedal pressure 
and longer lever life. 


Vibration dampener ab- 
sorbs noise and vibration 
from the gear-train. 
Clutches are vibration-free 
through dynamic and static 
balancing. 


thickness. 


driving contact. 


NEW | Dual-Drive FA Clutches 
meet your high-speed engine needs 


ee The new Rockford FA Spring-Loaded Clutches are specially 

ai designed for your high-speed engines. Counterbalanced release 

levers permit high-speed operation without increasing pressure 

required to release. High-strength, low-inertia design gives high- 

speed drives without gear clashing or delayed shifting. Patented 

anti-friction roller action of release levers allow instantaneous 

disengagement with lower pedal pressure and longer lever life. 

FA dual-drive clutches provide a built-in live power take-off. 

saat This low-cost auxiliary drive runs constantly from flywheel 

ter through splined hollow shaft. Through a choice of springs and 

Pee facings, FA Clutches are available in a wide range of torque 
ASS capacities. Write today for complete information. 
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International Harvester 660 Tractor equipped with 
Rockford FA Spring-Loaded Clutch. 


ROCKFORD CLUTCH Fi 


- Bee 1325 EIGHTEENTH AVE., ROCKFORD, ILLINOIS 
Export Sales Borg-Warner International * 36 So. Wabash, Chicago, Ill. [am 
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Rugged facings give 
longer life. Asbestos or 
Morlife facings offer 
wide torque range. 
Drag-machine inspec- 
tion assures uniform 


Anti-rattle lever springs 
offer quiet operation. 
Twelve powerful en- 
gagement springs, prop- 
erly spaced over facing 
area, assure maximum 


DIVISION 


BORG- 
WARNER 
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“If you ask the cow... 
the longer the hay, 
the better...” 


So replied a famous animal husbandman when 
asked what length was ideal for cattle. 


The method of putting up cured hay, of 
course, depends on feeding practices. But baled 
hay probably comes closest to the preference 
of the cow. 


And baling it with an Oliver 62 makes it 
better still. First, by packaging it faster (13.44 
tons per hour in a timed test) to reduce the 
risk of nutrient loss in a bleaching sun or 
leaching rain. Second, by the gentlest handling 
of all— because only slender tines carry the crop 
from field to bale case. Oliver’s patented 
Roto-Flo Feeder forks in the biggest bunches 
smoothly, surely...builds a bale with at least 
eleven sliced beats. No augers grind; no beaters 
pulverize the rich, fragile leaves. 
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Designing power and machinery to make 
farming more profitable has been the business 
of Oliver for 112 years. And the counsel of your 
neighborhood Oliver dealer is at your call. Also, 
consult him when equipment and shop facilities 
are needed for educational projects. He’ll be 
glad to cooperate. 


OLIVER CORPORATION, CHICAGO 6, ILLINOIS. 


OLIVER 
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BIG PICTURE—100 TIMES ACTUAL SIZE— 
checks ball bearing geometry 


BCA engineers take a close, “big” look at the configuration 
of inner and outer rings of ball bearings with this contour 
projector. It magnifies profiles up to 100 times actual size— 
makes possible extremely accurate measurements and control 
of all geometric characteristics of raceway rings. 


This contour projector provides essential information for 
BCA research in developing new and modified bearing de- 
signs. It also evaluates the production performance of pre- 
cision tools and machine set-ups by checking the profiles of 
production raceway rings against precise design specifications. 
This device is only one of many BCA quality control measures 
that help assure uniformly high ball bearing quality. 


BEARINGS COMPANY 
OF AMERICA 
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AT BCA everything’s new but the na 


New BCA laboratory facilities also include a variety of spe- 
cially designed testing machines that simulate actual or ex- 
aggerated operating conditions. On this equipment, bearings 
are studied under exact operating conditions of the customer’s 
application . . . and tested to exceed his specifications. 


BCA ball bearings for original equipment as well as replace- 
ment use are made in a complete range of types and sizes. 
They serve practically every kind of industry . . . automotive, 
machine tool, construction and agricultural equipment, to 
name a few. For complete information, for experi- 
enced engineering counsel on bearing applications, 
contact: Bearings Company of America, Division of 
Federal-Mogul-Bower Bearings, Inc., Lancaster, Pa. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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ASAE WINTER MEETING COUNCIL ACTION 


N ORDER that the general member- 

ship might have a better understand- 

" ing of the discussions and delibera- 
tions carried on in their behalf by their 
elected representatives, following is a 
thumbnail sketch or resume of pertinent 
Council actions during the Council ses- 
sions held before and during the Winter 
Meeting in Memphis, December 4 
through 7, 1960: 

President L. W. Hurlbut, in his open- 
ing remarks, commented briefly on his 
travel and experiences to date as pres- 
ident of the Society. He then stated that 
he felt, in view of the volume of busi- 
ness being transacted at each meeting by 
the Council, that it was time for Council 
to consider making procedural adjust- 
ments for handling its business. Spe- 
cifically, he stated that much of the work 
of the Council could be done more effec- 
tively through subcommittees within 
Council. He also commented that there 
should be more special and standing 
committees, such as the Society's Finance 
Committee, to utilize special talents of 
members to render needed services. 
Areas in which such special committees 
or Council subcommittees might be im- 
mediately useful are publications, and 
borderline membership situations. 

The ASAE headquarters report by 
staff members dealt at length with pub- 
lications, finances, public relations, ad- 
vertising, and a report entitled “Pro- 
gram for Progress,” which reviewed the 
Society's professional progress and 
looked forward to the future develop- 
ment of the Society. The report featur- 
ing items which would become necessary 
for continued efficient function of the 
headquarters office to accommodate pro- 
jected growth in the next 10 years, cov- 
ered such things as additional staff per- 
sonnel, additional sources of income and 
additional office equipment. 

H. H. Nuernberger, the Society’s rep- 
resentative to Engineers Joint Council, 
reported on recent EJC developments 
and S. M. Henderson, who represented 
the Society at the west coast meeting of 
the National Council of State Boards of 
Engineering Examiners, reported that 
one of the major considerations of the 
meeting was the new model registration 
law for engineers. 

L. H. Skromme reported on his visit 
with officials of the International Com- 
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mission of Agricultural Engineering 
(Commission International du Genie 
Rural “CIGR”) in Paris and recom- 
mended that ASAE join CIGR. A report 
on Sectional reorganization was heard 
and a tentative report is expected at the 
June 1961 meeting, and a final report 
by the December 1961 meeting. Eleven 
ASAE members were elected to life 
membership. A question came up con- 
cerning the number of honorary mem- 
bers who might be elected within a given 
period. It was recommended that a list 
of life fellows be carried in the AGRrI- 
CULTURAL ENGINEERS YEARBOOK. Ap- 
proval of a change in Section name and 
territory of the Washington, D. C. — 
Maryland Section was authorized. 


Following consideration of a Vir- 
ginia Section resolution, it was voted to 
add a statement on the ASAE member- 
ship application form indicating that 
reinstatement fee would be waived in 
the case of members who resign in good 
standing. Establishment of a Committee 
on International Relations as a coordi- 
nating group for the Society's Interna- 
tional affairs was approved. Discussion 
on the increasing enrollment of students 
in mechanized agriculture resulted in a 
recommendation that the Forward Plan- 
ning Committee consider the mechanized 
agriculture situation as it might affect or 
influence the Society in the near future 
and that the Education and Research 
Division concern itself with problems 
relating to curriculums in mechanized 
agriculture. 


Following a report from a subcom- 
mittee of the Council, a procedure for 
borderline membership cases; and ap- 
pointment of Ralph Hay as honorary 
ASAE vice-president for the purpose of 
attending the International Technical 
Congress of Agricultural Machinery 
meeting in Paris were approved. Con- 
sideration of engineering employment 
practices was referred to the Council 
subcommittee of vice-presidents with the 
request that a report be available for 
Council consideration at the June 
meeting. 


Following a report from a Council 
subcommittee on its recommendations 
concerning commercial exhibits for the 
ASAE 1961 Winter Meeting, it was 
voted that the Society should sponsor 


an exhibits activity beginning with the 
1961 Winter Meeting and that a com- 
mittee be appointed immediately to work 
out the details and to serve as technical 
and policy advisors to Shea Expositions 
Corporation, managers for the exposition. 

Policies for accepting contributions 
and bequests, and income from founda- 
tions, were other items covered. Karl H. 
Norris, ASAE representative to the 
Policy Committee, Professional Agricul- 
tural Societies, reported on a_ recent 
Scientific Manpower Commission meet- 
ing. He reported that the Dictionary of 
Occupational Titles, published by the 
U.S. Department of Labor, is under re- 
vision, and SMC (of which the Policy 
Committee is a member — and ASAE is 
a member of the Policy Committee) is 
seeking to get a more appropriate listing 
of the various branches of engineering 
and other specialties. 

Considerable discussion was given to 
the “Program for Progress” report given 
by J. L. Butt, as part of the headquar- 
ters report. In response the Council 
established a tentative time table based 
on projected Society income. As part of 
an over-all plan to help meet the finan- 
cial requirements connected with antici- 
pated growth of the Society, the Council 
approved a one-dollar increase in the 
ASAE Winter Meeting registration fee, 
to become effective with the 1961 Win- 
ter Meeting. 

Approval was given to selections for 
McCormick and Deere gold medals and 
MBMA award by the respective awards 
juries. Further action resulted in an 
endorsement of the revised model law, 
as adopted by NCSBEE on August 18, 
1960. ASAE affiliation with the National 
Academy of Science-National Research 
Council was discussed and President 
Hurlbut was requested to look into the 
possibility of appointment of an agri- 
cultural engineer to the board as a 
member-at-large of the Division of En- 
gineering and Industrial Research, NAS- 
NRC. A proposal to increase ASAE 
participation in National Fire Protec- 
tion Association by increasing its grade 
of membership was passed. A recom- 
mendation was made that the Society's 
representatives in NFPA be urged to 
make an effort to take some constructive 
action concerning a crop drier code. 

(Continued on page 257) 
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Fig. 1 Instrumentation of the test tractor 


Tractor Engine Loading 


Results of study of engine power and speed requirements for 19 
farm operations help engineers match tractor design with job 


HE cost of operating a farm tractor is affected by how 

well the design of the tractor fits the functional re- 

quirements. Because of the wide diversity in the use 
of farm tractors and the difficulties associated with obtaining 
good field records, there is little specific information on the 
actual use of tractors by farmers. However, to attack 
carburetor redesign (1)* or derive a new bearing-selection 
formula (2), it is necessary to have a good knowledge of 
actual tractor use. This paper presents information obtained 
in a study of tractor use that may be helpful to the engineer 
in fitting tractor design to the job to be done. 

This study, sponsored by the Illinois Farm Supply Com- 
pany as part of a research project on improvement of tractor 
maintenance, was divided into two parts: (a) use of a single 
test tractor to study engine horsepower output for farm 
operations and (/) summary of records kept by farmers on 
the use of 25 tractors for one year. 


Instrumentation of Test Tractor 

An AC D-17 tractor, loaned by the Allis-Chalmers Mfg. 
Co., was instrumented so that continuous recordings could 
be made of (a) engine speed, (b) manifold vacuum, and 
(c) throttle plate position. Engine speed was obtained by 
attaching the tachometer cable to a small direct-current 
generator and recording the voltage output. Manifold 
vacuum was sensed by a pressure transducer that contained 
strain gages mounted on an 0.008-in. steel diaphragm. The 
position of the throttle plate was determined by a linear 
variable-differential transformer. The signals from the 
pressure transducer and the differential transformer were 
recorded on an oscillograph. Since manifold vacuum and 


Paper presented at the Winter Meeting of the American Society 
of Agricultural Engineers at Memphis, Tenn., December 1960, on 
a program arranged by the Power and Machinery Division. 

The authors —C. J. Ricketrs and J. A. WEBER — are, respec- 
tively, graduate assistant (now project engineer, Aviation Division, 
Sunstrand Machine Tool Co., Rockford, Ill.) and associate profes- 
sor of agricultural engineering, University of Illinois, Urbana. 

*Numbers in parentheses refer to the appended references. 
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throttle plate position are directly related, these two traces 
could be checked against each other. The instrumentation 
was mounted over the hood of the tractor in such a way that 
an additional man could ride and operate the instruments 
during field operations (Fig.1). A 110-v generator was 
mounted on the tractor to power the instruments and a small 
tape recorder that was used to keep a running account of 
operating conditions. 

Before field tests were conducted, the tractor and its 
instrumentation were calibrated on a dynamometer for 
known loads at several hand-throttle settings. 


Conduct of Tests 

Twelve cooperating farmers were selected who lived 
close to the university and had equipment suitable for use 
on or with the test tractor. For one year the test tractor was 
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Fig. 2 Recorder charts of engine speed, throttle-plate position, 
and manifold vacuum for baling with A-C Rotobaler 
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substituted for the farmers’ tractors for such operations as 
plowing for a long enough period to obtain records on 
normal operation and also on such conditions as going 
through wet or tough spots, going around ends, etc. 

Although an effort was made to include as many differ- 
ent operations and conditions as possible, time limited the 
extent of the study. Not all machines were included, and 
only the types and sizes of machines used are considered in 
this paper. For example, a four-row planter used in the 
tests had fertilizer attachments, but they were not in use. 
Also, it is to be noted that this study was made in central 
Illinois on level clay loam soils. Despite these limitations, 
the results show the tractor loading as it occurred on twelve 
farms and represents approximately 140 hours of field 
testing. 


Results of Loading Study 

For each operation, values of intake manifold vacuum, 
throttle plate position, and engine speed were taken from 
recorder charts like those shown in Fig. 2. Corresponding 
data for the hand throttle or governor-control position and 
gear and transmission range were also used to determine 
horsepower requirements and approximate ground speeds 
in miles per hour. 


Table 1 shows some typical conditions for 19 field 
operations in descending order of their average horsepower 
requirement. Horsepower requirements for (a) starting 
the equipment or implement and (4) average operation 
through the field are reported in actual values and in per- 
cent of maximum horsepower of the tractor. Maximum 
horsepower was determined with the hand throttle or 
governor control in the full position and with enough 
dynamometer load to fully open the carburetor throttle plate. 

Starting loads often exceeded the torque available at 
the maximum horsepower of the tractor. For these condi- 
tions of overload, the actual horsepower supplied by the 
tractor was less than maximum, while the torque was high 
because of the lower engine speed. These values of overload 
horsepower are not included in the averages in Table 1. 

The operations that farmers generally called heavy 
work varied from 56 to 97 percent of maximum horsepower. 
Speeds ranged from 1.8 mph for combining to 12 mph for 
rotary hoeing. 


Individual Operations 

Fig. 2 shows a section of recorder charts taken while the 
test tractor was powering an AC rotobaler. The horsepower 
required for this particular operation varied considerably 


TABLE 1. TYPICAL POWER REQUIREMENTS FOR FARM OPERATIONS 


No. of 
tests 


PLOW —4-BOTTOM (41.57)* 


Stalk ground, mtd. with trail wheel, slatted moldboard 11 


Sod ground, mtd. with trail wheel, slatted moldboard 
FIELD CULTIVATOR (41.25) * 
Bean ground, 10-12-in. sweeps, 2-section harrow, 6-in. depth 
Plowed sod, 10-12-in. sweeps, 2-section harrow, 4-in. depth 
ROTARY HOE (40.12)* 
Hoeing corn, 4-section 
Hoeing small corn, 600 lb. wt. added, 4-section 
Hoeing small corn 
CULTIPACKER — Plowed ground, 9 ft width 
SPIKE-TOOTH HARROW (35.3) * 
Plowed ground, 20 ft section 
SPRING-TOOTH HARROW -— plowed ground, 12 ft width 
DISK (33.41)* 
Alfalfa plowed, but not harrowed, 9 ft tandem wheel type 
Stalk ground, spike-tooth-harrowed once, 13 ft tandem 
Plowed ground, 11 ft tandem 
Cornstalk ground not plowed, 9 ft tandem 
CORN PICKER (26.98) * 
Pull type, 2-row 
Picker not running, just pulling full wagon 
CHOPPER (24.5) * 
Alfalfa hay, standing, 5 ft width 
Alfalfa hay, cured, 6 ft width 
AMMONIA APPLICATOR 
Disked plowed ground, 5 knives, 1,000-Ib tank 
CULTIVATOR (21.05)* 
Knee-high corn, 4-row 
CORN PLANTER (18.1) * 
Large hoppers, furrow openers, 4-row 
Standard hoppers, furrow openers, 4-row 
SUBSOILER — Bean ground in which water stood 
CRUSHER AND MOWER OPERATED TOGETHER (15.5*) 
Alfalfa brome, 7 ft machine 
COMBINE — Wheat standing, 5 ft machine 
CRUSHER — Alfalfa brome, 7 ft machine 
MOWER — Alfalfa brome, 7 ft crusher using only the mower 
RAKE — Alfalfa brome, steel-wheeled rake 
TRAVEL — Pulling implements in from field 


*Average horsepower for all test runs for this operation. 


Percent Percent 
Starting No. of full 
hp tests Av. hp hp 


44,4|) 39.6t 
47.95|| 45.0t 


41.3 
36.1 
34.8 


37.5 

23.7 

37 ; 

23:5 3 : 3.6 
38.8 ‘ I 7.45 
23.4 P - 6.2 é 7.08 


+, t, §, ll, Respectively groups of tests containing one, two, three and four overloads. ‘‘Overload’’ means that the engine is producing something 
less than maximum hosepower (48.6) but is developing more torque than at maximum horsepower. 
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as the bale was started and went through one cycle of load- 
ing and twine wrapping. Event markers made it possible to 
determine the power requirement at any point in the cycle. 


Power requirements for tandem disking were affected 
by direction of operation. When the tractor ran parallel to 
the direction of plow travel, the power requirement was 
relatively steady (31.7 to 36.0 hp); when it ran perpendic- 
ular to the direction of plow travel, there was a considerable 
amount of fluctuation (22.8 to 39.5 hp). 


Within certain boundary limits, a tractor engine can 
Operate at an infinite number of combinations of engine 
speed and horsepower. The total area of engine potential 
was determined for the AC D-17 test tractor and is shown 
in Fig. 3. Included are the curves for full, three-fourths, 
one-half, and one-quarter hand-throttle settings. 


Since several field test runs were made for each farming 
operation, they were plotted in terms of horsepower and 
engine speed (Fig. 3). All of the tests for one particular 
operation outlined an area or range. Approximate ranges of 
power and speed requirements for 18 operations are shown 
in Figs. 3, 4, 5, and 6. The ranges are determined by the 
tractor driver, equipment and field conditions. 


Records Kept by the Farmers 

Daily record sheets on tractor operation were kept by 
25 farmers for one year. This information included kind 
of operation, size of implement, clock reading for start and 
stop of the operation, gear used, engine speed, hand-throttle 
position, and acres covered. Each tractor was equipped with 
an hour meter. The summary covers over 8,500 hours of 
tractor operation on central Illinois farms. 


How Farmers Use Their Tractors 

Twenty-three operations accounted for practically all of 
the operating time of the 25 tractors. Fig. 7 shows the pro- 
portion of time an “‘average’’ tractor would spend on each 
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Fig. 3 (Left) Range of engine 
horsepower and speed require- 
ments on test tractor for corn 
picking, subsoiling, field cul- 
tivating and soil packing 


Fig. 4 (Right) Range of en- 
gine horsepower and speed 
requirements on test tractor 
—~ | hs for planting, mowing, chop- 
\ ping, rotary hoeing and 
plowing 


Fig. 5 (Left) Range of engine 

and speed re- 

on test tractor 

for cultivating, combining, 

applying anhydrous ammo- 

nia, and spike- and spring- 
tooth harrowing 


Fig. 6 (Right) Range of engine 
and speed re- 
quirements on test tractor for 
raking, crushing, crushing and 
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of these 23 operations in one year. The number in each 
sector is the number of hours per year. 

Idling and traveling times were not obtained from 
these records, but they were estimated to be 12.5 and 5 
percent, respectively, on the basis of previous work reported 
in AGRICULTURAL ENGINEERING by H. P. Bateman (3) 
and in the Illinois Agricultural Experiment Station 
report (4). 

The 25 tractors were used an average of 340 hours per 
year, the range being 164 to 627 hours. These values are 
noticeably lower than those reported in previous studies. 
However, there are a number of reasons for this difference: 
The tractors in this study were picked at random and were 
not necessarily new models or those receiving the most use. 
Many of the farms had as many as four tractors, the average 
being 2.6 per farm. 

In the 1947-48 studies (4), the average tractor use was 
591 hours per year. However, since that time there has 
been a large increase in number of tractors. Self-propelled 
equipment has also taken over many of the harvesting 
operations formerly powered by tractors. 

Another Illinois study, started in 1955 with new models, 
showed a decided drop in hours of use from 1955 to 1959. 
In 1955 the average hours of use for the 50 tractors was 
625; in 1958 it was 498 (5). Where there is more than 
one tractor per farm, an older tractor is often used fewer 
hours because it lacks the conveniences found on newer 
models. 

Among the 25 tractors there was considerable variation 
in the way individual tractors were used. For example, the 
only tractor on one farm had 627 hours use per year and 
the distribution was similar to that in Fig. 7. One of four 
tractors on another farm had highly specialized use with 
187 hours of crop drying out of a total of 455 hours. 

The number of hours a tractor can be used annually is 
determined by seasonal requirements. Fig. 8 shows that 
there are several months in the year when the “‘average”’ 
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Fig. 7 Distribution of hours of tractor use by operation — average 
of 340 hours for 25 tractors 


tractor in a cash-grain area is used little if at all. The num- 
bers in the sectors of the circle are hours per month. 


Information for Tractor Design 

Useful design knowledge can be obtained by showing 
the relationship between tractor use and fuel efficiency at 
all engine speeds and horsepower outputs. Fuel consump- 
tion characteristics of the test tractor were determined, and 
lines of constant specific fuel consumption were plotted 
over the entire range of engine speeds and horsepowers 
(Fig. 9). 

Use of loading information in Figs. 3, 4, 5, and 6 and 
the hours the “average” tractor is used for these various 
operations made it possible to calculate the number of hours 
the tractor would be operated at a particular combination 
of horsepower and engine speed. To make this calculation, 
areas were constructed on a graph (Fig. 9) with a density 
of hours of use per square inch. The hours of use per year 
for these areas were determined by dividing the entire range 
of engine speeds and horsepowers into small uniform areas 
(Fig. 10). For example, this “average” tractor would be 
used 16 hours per year between 1600 and 1700 rpm at 
power requirements between 40 and 45 hp. Areas contain- 


APRIL (73-8) MAY (65-6) 


Fig. 8 (Left) Distribution of hours of 
tractor use by month — average of 
340 hours per year for 25 tractors 


Fig. 9 (Right) Specific fuel consump- 


ing zero hours per year were not used in the operations 
studied on the test tractor. 


Fuel Consumption 

After the data in Fig. 10 were obtained, the fuel con- 
sumption in gallons per year could be calculated for any 
particular combination of horsepower and engine speed. 
Fig. 11 is the result of calculations using the equation: 


Gallons/year=hours/year X 1b/hp-hr X gal/1b x hp 


Fig. 9, which shows tractor performance at all speeds and 
loads, was again used as the basis for the calculation. 

More than 600 of the 1,000 gal of fuel used per year are 
consumed at speeds above 1500 rpm and requirements above 
25 hp. Therefore, in the redesigning of carburetors for 
better part-load efficiency, good fuel efficiency must be 
maintained at higher engine speeds and loads. 

Dividing the total fuel consumption per year (1000 
gal) by the hours per year (340) gives an average fuel 
consumption per hour of 2.97 gal. Checking this rate on 
the fuel consumption curve of the AC D-17 test tractor 
shows an average load of 26.5 hp, or 54.7 percent of maxi- 
mum tractor horsepower. 

The Nebraska test for the AC D-17 tractor shows a fuel 
consumption of 2.91 gal per hour for the third line of Test 
E, which compares favorably with the 2.97 gal per hour 
obtained in this study. This indicates that the fuel con- 
sumption listed in the third line of Test E or the third line 
of the new varying power and fuel consumption test (one- 
half load) is a reasonable one to use when estimating fuel 
consumption for the year in central Illinois. It is interesting 
to note that the day-to-day fuel consumption records taken 
in 1947-48 and the yearly consumptions recorded in the 
study started in 1955 also show the average fuel consump- 
tion per hour for a year to be equal to the third line of 
Nebraska Test E. Even though the types of operations have 
changed over the years, the average horsepower requirement 
for a year continues to be about 50 percent of maximum. 

(Continued on page 250) 


—— ae 
LINES OF CONSTANT | \— - — 
SPECIFIC FUEL 1 
CONSUMPTION 

LBS. PER H.P HR. 


HORSE POWER 


tion of test tractor for all possible tT 1 t 


duty power requirements 


(31) 


Fig. 10 (Left) Comparison of 


600 800 1000 1200 1400 1600 
ENGINE SPEED - RPM 


NUMBERS REPRESENT GALLONS OF FUEL USED PER YEAR 
50, FOR_PARTICULAR HORSEPOWER AND aoe apovinewenrs 


concentration of hours of use ores i ela) 56 6 
oo -4+ 


with test tractor specific fuel | i / == —+— 
consumption | Mabie > fe 


HORSE POWER 


Fig. 11 (Right) Comparison of Lo leoter laser 

gallons of gasoline used per t \ eta testa letee 

year with test tractor specific $4414 -} ond f 
fuel consumption 


1000 «61200 «611400 1600 1800 2000 
ENGINE SPEED - RPM 


1961 * MAY * AGRICULTURAL ENGINEERING 


(24 43/82. 
wi 
16 


$ 


+ + 


HORSEPOWER 
nN 


o'6 


aej2 ty aleteters| 
800 1000 1200 4400 1600 i800 2000 
ENGINE SPEED- RPM 


ties ie idee 87h: a gees, NG OS ea ae _ a ar re ee a sr ene A ee I Se ak ees aiaiehpe : a 
a: ae ee ee ee: = I ee 8 
25) ona ao aime | eee ead Be $e ae eae Wo Gee” ie Be tae i | ee a ee poe ; . ie 
oe a a (CCN Ce Bee Ts aR ation Be oa ‘ Taco eee Agr se 4 a Pa aes ere EN, . Seta ‘ ‘ : 
aeeels 2) WER ses wise tae ae Bee aes : pall ies Sigleniaan ee : wae ne Saale! si Reva. ee Lie : . ae 
ae . . 
ee ‘4 
pe: a i 
a ee 
my 2 abe * 
: “a Po 
ied id ag 
ea: | ; 
ay y, 
* 5 = 3 (83.5) Pg 
eee 
or Be 
pel ag 
a oe — — Fa — 
A sowins =~ aaah 
Ca tekaat i, \ 
mt uae = 
ne —— 2 
gees TRACTORS AVERAGED 40 HORSEPOWER = / @ | ce \ 
pgp , ot. m7 
iy o/% 
SO 
a Po 
ieee 
pe 
cee ae 
ies 24 ; 
2 as ; 
£ 
oo 
mye ey 
inde 
fe 
hae 
See 
3 ee 
a 
somes 
ae ta 
crear. 
ISA see 
se ee 
mae 
ee is 
i ee 
Te cae 50, é 
afi eas | } iy 
ae So | ee | a > is 
a | | er ee ! le 
ane | 40 ~ Or FULL HAND age 
ae an" J \ A THROTTLE a5 
shed Oe ee = 
eee mi “A om XHT E 
a ia MARCH (54 a ee hae | 
iayres =: FEB. (44) —_ } ie wo 10, 
pices JAN. co ——— ; = \. 
wee c. _. — 20 le HT ‘90\ p 
i \ wor (0 sune ae | : 
as os - il is 
pe ae . (62-9) a Oe 
aes, \ \ ' . a { 
cages z \ OCTOBER | \ \ Ls 400,” 
es i \ a \ 
eae: \ a \ 
Tee * re —————— 
ao | 
Ser 
-s 
- ee NUMBERS REPRESENT HOURS OF CONCENTRATION PER YEAR 
Tear 50 —FOR PARTICULAR HORSEPOWER AND RPM REQUIREMENT: 
2 ates | 
ges | ! i i . 35/54. 4 
ot sol UNS oF Oe 18461 _ 
a a , : 4 n i 
ops wore ae ee @ 0 Au 2 
ele O-.0\ Je 1 02 10 6 mT ' 
oa és) ‘ \ s ae +—+ Ye -fh ++ 
Pa 0 & 2 3 3 Ru 98s °o | 8.8 i 
eeu S| | j a oe dB = 
bas ~ 2 4 As a zs 00 2 © 10 ies 2 
at 0000 & + 3 1 1lere 9 & 
pies a? 00001 . oF f+ TM 3 a 
24 ee 4 ° pe 
ee ooo o1 8 2a 2 2 | 
tees 
Hs 28 0 0 0 ibe J 
i eum pica 
Pe eA 
Tt ae 
aa, ee 
eo bite 
co hag te i 
ees e—C:sSCSCSC‘(SCS 239 
a ie 
2 a 
oe 
Sy 
meee 
ta ee es pie i <1 Cain car ll ood Bile aati asin: ied Ce eae jit id a . ) . 
+ Rice aes aay etic Pah tae ce oa F Re ie eT ne. Pees poe a 2 TOS yet 2 oe er ae Rem» oe is pies ace Ae hes ; 
OT Se ee: ge ee me Se TE eee ee eye ’ Gone 
Fae ony (ovhaes tes Reamer | as err ee a a i i a Oe ee coer Meee Cimce e N ig Maui aa OR cto : f i 
ok Sree aes te ek ge ts * fe Bet yo +R a a cami Ra ee ee ia nee ee, a ae ge Sees ieee ¥ . 7 # 


Reducing Reservoir 


F. R. Crow 


Member ASAE 


ulated research in all phases of conservation and 

efficient utilization of water. Evaporation from lakes 
and reservoirs has been recognized as a major source of 
water loss. It is natural, therefore, that a considerable 
amount of research has been directed toward reducing this 
evaporation. Much of this effort has been concerned with 
developing application systems and evaluating the effects of 
applying very thin chemical films to the water surface. 
Hexadecanol, a long chain fatty alcohol, is the chemical 
that has been tested most frequently. 

Early laboratory experiments by Rideal (1) * and Lang- 
muir (2) showed that a film of hexadecanol or similar fatty 
alcohols would significantly reduce evaporation. The effec- 
tiveness of hexadecanol in reducing evaporation from small 
vessels was demonstrated when reductions of 33 to 60 per- 
cent were obtained in tests made in standard 4-ft evapora- 
tion pans. The remaining problem was to develop effective 
methods of applying the film to large bodies of water and 
to evaluate its effectiveness when exposed to winds and 
waves found in field conditions. 

In 1956, the Oklahoma Agricultural Experiment Station 
initiated a research project designed to provide data on the 
effectiveness of chemical films} for evaporation suppression 
on reservoirs of a size found on most farms and ranches. 
The purpose of this paper is to present a summary of four 
years of research and to discuss results of tests in which 
a hexadecanol film was maintained on an experimental pond 
over a period of four months. 


Toe demand for more water for all purposes has stim- 


Experimental Facilities and Procedure 

The testing facility consists of two adjacent ponds, 100 
by 120 by 7.0 ft, lined with a buried vinyl plastic mem- 
brane. Numerous calibration tests have shown seepage to 
be negligible. The ponds are located on the crest of a 
broad ridge and therefore have no outside drainage area, 
water being supplied by the University water system. 


Paper presented at the Winter Meeting of the American 
Society of Agricultural Engineers at Memphis, Tenn., December 
1960, on a program arranged by the Soil and Water Division. 
Approved as Oklahoma Agricultural Experiment Station Manu- 
script No. 627. 

The author — FRANKLIN R. Crow — is associate professor of 
agricultural engineering, Oklahoma State University, Stillwater. 

*Numbers in parentheses refer to the appended references. 

*Chemicals were furnished through the courtesy of the Archer- 
Daniels-Midland Co., Minneapolis, Minn. 
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Fig. 1 The rate-control system 
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Evaporation 


Application of surface films cuts losses 


Changes in the water level are observed at 12 to 24-hr 
intervals with a micrometer-type point gage. A recording 
self-balancing potentiometer is used to measure air and 
water temperature. Wind speeds are measured with a 
totalizing anemometer set at a height of two meters above 
the mean water surface. 

The procedure for making a test is to fill both ponds to 
the same elevation, cut off the water supply, and make a 
seepage calibration test. A treatment is then applied to one 
of the ponds and continued for a sufficient number of 
days to obtain the necessary data. 


Methods of Application 

Three different methods of application were tested: (a) 
raft application, (4) solution feeder, and (c) continuous 
application of hexadecanol in water slurry. 

The raft method was the first to be tested, since it had 
been reported successful in Australia (3). With this method 
of application the source of chemical film is a supply of 
hexadecanol pellets or flakes contained in screened rafts 
floating on the water surface. A seties of tests made in 1957 
on the experimental ponds showed the raft method to be 
quite ineffective. Evaporation reduction amounted to five 
percent or less (4). 

The next approach was to devise a simple solution feeder 
to make the film more readily available for spreading over 
the pond surface. Ethyl alcohol was used as the solvent. 
With this device, octadecanol was applied at an average 
rate of 0.75 lb per day. Evaporation was reduced 12 percent 
during a 17-day test (5). Although better than the raft 
method, this technique was unsatisfactory because there was 
no means for varying the rate or point of application as 
required by varying wind speed and direction. Further, 
frequent stoppages in the feeder presented serious main- 
tenance problems, especially in cool weather. 

In 1958 an apparatus was developed for the continuous 
application of powdered hexadecanol to the pond surface 
as a slurry. Automatic controlst regulate the rate and the 
point of application of the film in response to wind speed 
and direction. The system has been satisfactory for experi- 
mental purposes. 


tThe assistance of James E. Garton in the design of the con- 
trols for the slurry application system is gratefully acknowledged. 
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The principal components of the slurry application 
apparatus are the rate control system (Fig. 1) and the dis- 
tribution system (Fig. 2). The slurry of hexadecanol 
powder and water is contained in a steel drum and agitated 
continuously by an electrically powered paddle-type agitator 
unit. Metering of the slurry concentrate is controlled by a 
solenoid valve that is opened upon signal from a cup-type 
anemometer after each 1/10 mile of wind passage. The 
time interval during which the valve remains open is con- 
trolled by an automatic reset time-delay process timer, vari- 
able from one to 15 sec. 

The elements of the distribution system are shown in 
Fig. 2. Water from the pond, circulated by an electric pump 
through a one-inch distribution line, serves as a diluting and 
transporting medium for the hexadecanol slurry. The 
slurry concentrate is introduced into the suction side of the 
pump and applied to tre pond through application hoses 
perforated at 10-ft intervals. The hoses are located for 
maximum coverage when any three adjacent solenoid valves 
between the distribution and application lines are opened 
by the wind-direction sensing switch. 


Evaporation Reduction 


The first successful test using the slurry application sys- 
tem on a 24-hour-per-day basis was made in October, 1958. 
The results of this test, shown in Fig. 3, tended to confirm 
the reductions predicted by the laboratory and evapora- 
tion-pan tests referred to above. Evaporation from the pond 
on which a film of hexadecanol had been maintained 
averaged 39.4 percent less than from the check pond. The 
average reduction during the first three days of the pond 
test was 48.7 percent. This compared favorably with reduc- 
tions of 47.5 percent achieved in a concurrent test of the 
same chemical applied to water contained in standard 
evaporation pans. 

With the coming of cold weather there were no further 
tests in 1958. Encouraged by the results of the October 
tests, an extensive testing program was carried out in 1959. 
From July through October, tests were made on nearly every 
day that weather conditions would permit. The procedure 
followed was basically the same as for the October 1958 
tests. Hexadecanol slurry was applied continuously day 
and night (except during the interrupted application test 
discussed later in this paper). Every effort was made to 
assure that a film was being maintained on the treated 
pond. An attendant was at or near the ponds during the 
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Fig. 3 Effect of hexadecanol on pond evaporation, October 1958 
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AVERAGE SLOPE = 0.747 
REDUCTION = 25.3% 


TREATMENT: 
HEXADECANOL APPLIED AS SLURRY 
66 DAY TEST, JULY -OCT., 1959 
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Fig. 4 Effect of hexadecanol on pond evaporation 


daylight hours and inspections were also made several times 
between sunset and midnight. In this manner a complete 
film was maintained on the treated pond for 66 days during 
the summer and fall of 1959. 

The results of the 1959 tests are shown in the double 
mass curve in Fig. 4. The average reduction was 25.3 per- 
cent. Percentagewise evaporation reduction was consistent 
from month to month. The 25.3 percent reduction is par- 
ticularly sigaificant when compared with those obtained in 
the raft and solution-application tests. However, it is con- 
siderably less than the 39.4 percent reduction achieved in 
October, 1958. The reason for this difference is not entirely 
clear. However, the evidence appears to point to dissimilar 
water temperatures within the two ponds as the possible 
cause. 


Effect of Film on Water Temperature 

From an energy budget standpoint, it is to be expected 
that a reduction of evaporation will be accompanied by an 
increase in the water temperature in the reservoir. The 
temperature differential thus induced by suppressing evapo- 
ration may have an important effect on subsequent 
evaporation reductions. To test this hypothesis, thermo- 
couples were placed one-half inch, one foot, and five feet 
below the water surface of each pond and temperatures ob- 
tained with a recording potentiometer. The results for one 
typical summer day are shown in Fig. 5. For this 24-hr 


Water Surface Temperatures 

Max. Min. Avg. 
Treated 91.5 85.0 87.7 
Untreated 84.5 80.0 82.3 


| 2 3 4 5 
DEPTH BELOW WATER SURFACE -FT. 


Fig. 5 Average temperature differential between treated and 
untreated ponds, August 20, 1959 
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Fig.6 Effect of interrupted application of hexadecanol film on 
evaporation reduction (24-day test, August 1959) 


period the average temperature differential was 5.4 F at the 
surface and 3.0 at a depth of five feet. The maximum tem- 
perature differential at the surface was 7.0 F. 

Referring again to the October 1958 tests (Fig. 3), it 
will be seen that the double mass curve may be separated 
into at least three parts, each having a different slope. For 
the first three days both ponds were at essentially the same 
temperature and conditions for evaporation suppression 
were optimum, the reduction being 48.7 percent. As the 
test progressed and more energy was stored in the treated 
pond, evaporation reduction decreased to an average of 
40.5 percent from the third to the thirteenth days and to 
35 percent from the thirteenth to the eighteenth day. It 
may be expected that this same trend would continue until 
all of the influencing factors became balanced. This same 
phenomenon was observed during the first few days after 
the start of the July 1959 tests, when a reduction of 40.9 
percent was achieved for the first day, compared with the 
average for the month of 26.7 percent. While further re- 
search on this aspect of the problem is desirable, it is appar- 
ent that long duration tests are much more reliable than 
those of short duration. In fact, tests of 12 to 24 hours 
or even a few days may be quite misleading. 


Effect of Interrupted Application 

Any mechanical system of application is subject to stop- 
page resulting from equipment breakdown, power failure, 
or other causes. Also, the application of film may be inter- 


Fig. 7 Effsct on hexadecanol film on 

wave action. Surface of treated pond, 

in background, remains smooth dur- 
ing 12-mah wind 
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rupted intentionally, e.g., at night on the assumption that 
evaporation losses during the night may be negligible. Such 
interruptions may have an effect on the heat balance within 
the treated pond, resulting in abnormally high evaporation 
rates when the film is removed. To determine the effect of 
interrupted application, tests were made in which film was 
applied only during the 12-hr period from 9:00 a.m. to 
9:00 p.m., none being applied from 9:00 p.m. to 9:00 a.m. 
As a check, on alternate days the film was applied continu- 
ously for 24 hours. The tests were made in typical summer 
weather in August 1959 over a 24-day period, 12 days for 
each condition. The results are shown in the double mass 
plotting in Fig. 6. It is apparent that removing the film at 
night had an adverse effect, since net evaporation reductions 
were only 6.5 percent during the interrupted application 
tests. The 25 percent reduction obtained during the check 
periods is identical with the average reductions for the 
entire season. The practical implication of this finding is 
that, once started, film application should be continued 
throughout the evaporation season and should not be 
stopped at night. 


Effect of Wind 

Hexadecanol film reduces the surface tension of water, 
resulting in the smoothing of small waves when the film is 
applied (Fig. 7). This smoothing action also serves a prac- 
tical purpose by providing an easy and reliable method of 
determining whether a film is present. Other tests, particu- 
larly the spreading pressure indicator oils (6), have been 
developed to detect the film. However, numerous tests with 
the indicator oils have shown that the absence of waves, 
in winds normally strong enough to create them, is a valid 
test of film presence. 

Experience with hexadecanol films shows that they are 
easily driven across the water surface by the force of wind. 
Once blown to the downwind side of the reservoir, the 
chemical is deposited along the shore and is no longer avail- 
able for reducing evaporation. The rate of application of 
hexadecanol required to replace the film removed by the 
wind is therefore a function of the length of upwind shore- 
line normal to the wind direction and the wind speed. 

Fig. 8 shows the result of tests to determine the effect 
of wind on the application rate required for a complete film 
cover. Each point on the curve represents a test of several 
hours duration during which the wind speed and direction 
remained constant. Throughout each test the application 
rate of slurry of known concentration was controlled in such 
a manner that the rate of replacement of the film equalled, 
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Fig. 8 Application rate required to replace hexadecanol film 
removed by wind 


APPLICATION RATE (R) LB/HR./FT. 


but did not exceed, the rate of removal by the wind. The 
condition of the water surface was used as the criterion as 
to whether a sufficient film was present. The equation for 
the curve is R=0.0000093 U?-°?, where R is the required 
application rate in pounds per hour per foot of upwind 
shore line normal to the wind, and U is the wind speed in 
miles per hour at a point two meters above the water sur- 
face. The maximum wind speed shown on the curve, 14 
mph, when converted to its equivalent speed at the higher 
levels reported at the Class A weather bureau stations, is 
approximately 25 mph. For a short time a satisfactory film 
was maintained during winds of 18 mph, but the required 
application rate was considered to be extravagant. Since 
the rate of removal is disproportionately large for very 
high wind speeds, it appears that there is some limiting 
wind speed above which it is impractical to attempt to 
maintain a film. 


Economics of Evaporation Retardation 


The cost of saving water by evaporation retardation de- 
pends upon (a) climate, (4) wind speed, (c) shape and 
orientation of the reservoir with respect to prevailing winds. 
Climate is important because greater unit reductions are pos- 
sible in hot, dry, windy regions having high evaporation 
rates than in cool, humid regions with moderate evaporation 
rates. The required application rate varies as the square 
of the wind speed, as previously noted. For any given 
reservoir, the application rate also depends on the length of 
upwind shore line measured normal to the wind. The 
orientation of the reservoir is therefore an important factor 
in the economic analysis. Thus a long narrow reservoir 
with the long axis parallel to the prevailing wind will re- 
quire less hexadecanol per unit of area than the same 
reservoir rotated 90 deg. 

An economic analysis was made to estimate the cost of 
water saved during an 11-day period. The weather was 
typical for August with hot days and wind speeds averaging 
7.0 mph during the day and 4.5 mph at night. The volume 
of water saved was 5800 gal, equivalent to a depth of 0.78 
in. and a reduction of 24 percent. For the analysis it was 
assumed that (a) the wind was always parallel to the long 
axis of the pond, (4) film application was at the minimum 
possible rate as determined from Fig. 8, and (c) the cost of 
hexadecanol, at 50 cents per pound, would be the only 
charge. Equipment, power, and labor costs were not in- 
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cluded. On this basis it was estimated that 8.55 lb of hexa- 
decanol would have been required, resulting in a cost of 
89 cents per thousand gallons of water saved. The impor- 
tant influence of reservoir orientation is apparent. The test 
pond was nearly square, being 120 ft by 100 ft. If this 
reservoir had been of the same area, but with the long axis 
five times the width, the cost of water saved would have 
been only 18 cents per thousand gallons. 


Summary 

1 The results of four years of research on the suppres- 
sion of evaporation from experimental reservoirs by chem- 
ical films of hexadecanol and octadecanol are presented in 
this paper. A major objective of this study was to develop 
and test equipment for applying the chemical film. The 
development of an experimental apparatus for the continuous 
application of a slurry of water and powdered hexadecanol 
is described. With this system it was possible to maintain a 
chemical film on the experimental pond for prolonged test 
periods. Evaporation was reduced by 25 percent during a 
66-day test in 1959. Water temperature increased as a 
result of the evaporation suppression. At the surface the 
water temperature was increased by 5.4 F, and at the five- 
foot depth the temperature was 3.0 F higher than that of 
the check reservoir. 

2 An experiment was performed to determine the 
effect of intermittent application of the film. When the 
film was applied only 12 hours per day, evaporation was 
reduced by 6.5 percent, compared with 25 percent reduction 
when the film was applied 24 hours per day. The apparent 
cause for this difference is the higher energy content of the 
reservoir on which evaporation has been suppressed, result- 
ing in higher evaporation rates when the film is removed. 

3 Tests were made to determine the effect of wind 
speed on the rate of removal of the film. The equation for 
this relationship was found to be R=0.0000093 U*-°?, in 
which R is the application rate of hexadecanol required for 
a continuous film, in pounds per hour per foot of upwind 
shore line normal to the wind, and U is the wind speed in 
miles per hour two meters above the water surface. 

4 An economic analysis to determine the cost of saving 
water by evaporation retardation during an 11-day period 
of typical August weather showed the cost to be 89 cents 
per thousand gallons. This cost will vary for other loca- 
tions, depending on the factors of climate, daily wind speed, 
and the shape and orientation of the reservoir with respect 
to prevailing winds. 
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Energy Requirements 
for Forming Hay Pellets 


P. L. Bellinger and H. F. McColly 


(Continued from April) 
PROCEDURE 


Third-cutting, whole alfalfa hay was cut with a scythe 
and placed on metal-screen drying racks. The racks were 
sheltered overhead, but were open on two sides and under- 
neath for free circulation of air. 

Relationships of factors affecting hay pelleting, such as 
moisture content, pressure, density, et al, were established 
by Butler (3) and Hill (4). Hence this investigation was 
more concerned with quantitative values of pelleting energy 
than with repeating work previously conducted. Therefore, 
close control of moisture content was not attempted. After 
the hay had dried to the desired moisture content, it was 
weighed out in 40-gram samples and placed in individual 
paper bags. A sample of hay was placed in the hopper of 
the machine. It was forced into the feed chamber of the 
receiving cylinder. A cover was then locked in place to 
form a closed cylinder. PTO torque powered the baler 
crank through one revolution (at a rate of about 17 rpm), 
and compressed the sample of hay by a single stroke of the 
piston. 

The pelleting chamber was rotated to ejecting position 
and clamped in place. An assistant ejected the pellet by 
turning the handcrank at a uniform rate of rotation until the 
pellet was expelled. The foregoing procedure was carried 
out for all samples. 

After the 15 samples of hay for each test had been 
pelleted, they were weighed on a gram balance. When ex- 
pansion rate became insignificant, after 30 minutes (3), 
length and diameter of the pellets were measured. Pellet 
density (pounds per cubic foot) was determined by enter- 
ing the values of length, diameter, and pellet weight into 
a slide rule made especially for this purpose (3). Moisture 
content of each sample was determined gravimetrically. 
Values taken from both the force and displaceement charts 
were plotted on rectangular coordinate paper, giving a 
force-displacement curve for each pellet. 

A planimeter was used to measure the area under the 
curves; energy was calculated by converting the area to foot- 
pounds. Dividing the value of foot-pounds by the pellet 
weight and multiplying by a constant (0.458), which in- 


Assoc. Member ASAE Fellow ASAE 

corporated grams/pound, pounds/ton, and foot-pounds/ 
horsepower-hour, gave the energy requirements for com- 
pressing the hay in horsepower-hours per ton. Maximum 
applied forces were recorded. 

In order to create pelleting pressures above 2,000 psi, 
a ¥%-in. spacer was mounted between the piston force trans- 
ducer and the baler plunger head. This moved the end posi- 
tion of the piston stroke further into the pelleting chamber. 

It was originally planned to determine the ejecting 
energy by force-displacement plots as described for com- 
pressive energy. But displacement curves for each sample 
had constant slopes, indicating uniform rate of displacement 
for each ejection. By determining the total distance the 
ejecting ram moved (from oscillograph tapes not shown) 
and the time required for each ejection, the rate of ejection 
in feet per second was calculated. This eliminated the 
necessity of plotting force-displacement curves. The product 
of ejecting velocity (feet per second) and force curve area 
(pound-seconds) was the ejecting energy (foot-pounds) for 
each pellet. These values were expressed as horsepower- 
hours per ton for each pellet. 

Values of relationships were plotted, using the method 
of least squares to determine slopes and intercepts, on 
rectangular coordinate paper. Curves were drawn, not to 
establish mathematical relationships, but to determine trends 
of quantitative values. 

The above procedure and method of analysis was per- 
formed for applied pressures of approximately 1,800 and 
3,500 psi. Plans called for pelleting batches of hay at three 
different moisture-content levels (15 samples for each) for 
both pressure tests. Average moisture content of the first 
batch of pellets (test D, Table 1) at 3,500 psi was only 4.6 
percent instead of the desired 12.5 percent. Delay caused 
by machine breakdown resulted in excessive drying of hay. 
Shortage of hay made a rerun at the desired moisture con- 
tent impossible. 

Mathematical averages of the moisture content values 
of the 15 pellets of cach batch were computed, and devia- 
tions from the mean values were determined. Relationships 
were based on the ten samples having the least deviation 
from the mathematical mean moisture content of each 
15-pellet lot. 


TABLE 1. ENERGY REQUIREMENTS FOR COMPRESSING AND EJECTING WHOLE ALFALFA HAY IN 
CLOSED-END CYLINDER 


Pressure Moisture Pellet 

applied, content, density, 

Test psi percent (w.b.) lb/ft8 
A 1,818 12.5 35.2 
B 1,804 17.0 33.2 
{ 1,685 21.3 28.6 
D 3,534 4.6 42.1 
I 3,474 17.4 36.9 
F 3,384 233 34.3 


*Energy consumed by hydraulic pressure control device. 
*Total values rounded off to nearest 0.1 horsepower hour per ton. 


Compressive Hydraulic Ejecting Total 
energy, energy“, energy, energyt, 
hp-hr/ton hp-hr/ton hp-hr/ton hp-hr/ton 
3.35 0.31 3.7 
2.91 0.26 5.2 
2.37 0.31 2.7 
4.71 2.84 0.67 8.2 
4.08 1.63 0.63 6.3 
3.34 1.40 0.51 5.2 


NOTE: All the above values are mathematical averages of ten pellets having least moisture content deviation from mathematical mean of 


15-sample lots. 
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Two additional tests were conducted to determine the 
effect of the pelleting pressure on ejecting forces. Only 
five pellets were made for each determination. 


RESULTS AND DISCUSSION 
Energy of Pellet Compression 

A typical force-displacement curve for compressing a 
single pellet is shown in Fig. 5. The areas under all such 
curves obtained were converted to horsepower-hours per 
ton of hay as outlined under the subheading “Procedure.” 
Experimental results of energy calculations appear in 
Table 1. 

A graph of energy versus pelleting pressure (Fig. 6) 
indicated a trend of increasing energy requirements with 
increasing pressure. Comparison of 17 and 21-percent mois- 
ture-content hay in the energy versus pressure relationship 
indicated that energy requirements for compressing hay 
increased as sample moisture content decreased. This is 
more clearly illustrated by a graph of energy versus moisture 
content (Fig. 7). 

Inspection of results (Table 1) revealed variations in 
applied pressures for tests which were to have been con- 
ducted at constant pressure. The pressure-control device 
was such that highly accurate control was impossible from 
one test to the other. But, as stated under ‘‘Procedure,” the 
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investigation was intended only to determine quantitative 
trends. 

Inspection of Fig. 5 suggests the improbability of any 
serious effect caused by the slight differences in maximum 
applied pressures. The greater portion of compressive 
energy for each sample was expended during the first part 
of the piston stroke (up to 15 in.) as indicated by the 
area under the curve (Fig. 5). Increasing the maximum 
applied force at the apex of the energy curve would result 
in only a slight increase in total energy expended. 

With the exception of test D (Table 1), moisture- 
content control from one test to the other was quite satis- 
factory. Low and high-pressure tests C and F showed an 
average difference of only 0.2 percent. The difference be- 
tween tests B and E was 0.4 percent. Comparison of tests 
A and D probably is not entirely justifiable, but the slope 
of the resulting curve (Fig. 6) was essentially the same as 
for the 17 and 21 percent moisture-content curves. Evi- 
dence of the effect of the low (4.6 percent) moisture con- 
tent can be seen in the lesser slope of the upper curve 
of Fig. 7. 

It would be incorrect to assume that either curve repre- 
sents a true mathematical relationship, but the upper curve 
shows that the trend does not change appreciably, even at 
extremely low moisture content levels. 

The force versus displacement curve of Fig. 8 shows 
the effect of extending the piston stroke further into the 
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Fig. 5 (Left) Typical energy curve for compressing a single pellet + Fig. 6 (Middle) Compressive energy requirements in relation to 
applied pressure and moisture content + Fig. 7 (Right) Effect of moisture content on energy requirement for compression 
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Fig. 8 (Left) Energy consumed by hydraulic safety device, in addition to compressive eneregy + Fig. 9 (Middle) Energy required to eject 


pellets from closed-end cylinder related to maximum compression pressure + 


Fig. 10 (Right) Effect of moisture content on pellet- 


ejection energy requirements 
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. . . Energy Requirements for Pellets 


pelleting chamber to obtain higher pelleting pressures. It is 
the same type of curve as obtained at lower pelleting pres- 
sures (Fig. 5), up to the point of maximum applied force. 
At that point, the hydraulic relief valve opened, but did not 
relieve the force opposing the motion of the pelleting 
chamber rapidly enough to completely eliminate the force 
of the piston against the compressed hay. When the maxi- 
mum force occurred (top of curve), the hay was compressed 
as much as was apparently possible by that force. The 
piston continued its forward motion, doing work on the 
hydraulic system, through a distance approximately equal to 
the extended distance of the stroke, without doing apparent 
work on the hay. Energy consumed by the hydraulic system 
was represented by the cross-hatched area under the 
D curve (Fig. 8). 

Energy consumed by the hydraulic system represented a 
37 percent increase over energy required to compress hay. 

Energy consumed by the hydraulic control decreased as 
sample moisture content increased. Highest average values 
of energy consumed by the hydraulic control were for 4.6 
percent moisture-content hay compressed under 3,500 psi 
(Table 1, test D). The 2.84 hp-hr per ton absorbed 
by the hydraulic device amounted to 60.5 percent as much 
as was required to form the pellet. This quantity of energy 
indicated the need for development of a control and safety 
device which consumes little or no energy. 

At higher pressures, energy consumed by this type of 
system would be considerably greater. The pelleting piston 
of this device performs work on the hydraulic system at 
pressures very near to maximum pelleting pressures. Even 
a slight displacement at high pressures would require great 
quantities of energy. 


Pa Energy of Pellet Ejection 
Energy requirements for ejecting the pellets for which 
compressive energies were determined also appear in Table 
; 1, expressed as horsepower-hours per ton of hay. Graphs of 
Zot energy versus pressure (Fig. 9) and energy versus moisture 
content (Fig. 10) revealed inconsistencies in the results 
. recorded in Table 1. Fig. 10 shows that the energy required 
- to eject pellets of 21 percent moisture content, compressed 
at 1700 psi (test C), was approximately the same as that 
required for 12.5 percent moisture-content hay at 1800 psi 

(test A). 

The upper curve shows a definite trend of decreasing 
energy requirements with increasing moisture content. It 
suggests that either the value for test C should be in the 
vicinity of 0.2 instead of 0.3 hp-hr per ton or that tests A 
and B should both show higher energy requirements. 

Calibration of the ejecting transducer and energy com- 
putations were rechecked, but were found to be in order. A 
possible explanation of the inconsistency for the low- 
pressure tests might be that the inner surfaces of the pellet- 
ing chamber, during the first tests (low pressure tests A, B, 
and C), were not polished or coated with hay particles to 
the same degree as in the subsequent tests. Two-day 
intervals elapsed between each of tests A, B, and C, but 
the remaining three tests were performed the same day. 
Thus, pelleting chamber inner surfaces may have been more 
nearly alike for each of tests D, E, and F. 

Combined energy requirements for compressing hay 
and ejecting the pellets are shown in energy versus moisture 
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content relationships in Fig. 11. Values of ejecting-energy 
and compressing-energy were added for each of the mois- 
ture content values to obtain the total-value curves (solid 
lines). Average ejecting energy values amounted to 
approximately 10 percent of the energy required for com- 
pressing pellets at 1,800 psi and 15 percent of compressive 
energy at 3,500 psi. 


Ejecting Forces Encountered 

For each of the applied pressures within an approximate 
range of 2,100 to 4,700 psi, five 40-gram samples of hay 
were pelleted and ejected. Maximum forces encountered in 
overcoming static friction of pellets against chamber walls 
and in maintaining ejecting motion are presented in Table 2. 

Average values of each 5-pellet lot of the two tests 
(No. 1 and No. 2) showed that maximum forces required 
to maintain motion were greater than initial peak forces 


TABLE 2. FORCES REQUIRED TO EJECT WHOLE ALFALFA 
PELLETS FROM CLOSED-END CYLINDER 
Maximum 
Moisture Pelleting Initial moving 
content, Density, pressure, peak force*, force?, 
percent, w.b. Ib/fts psi lb Ib 
Test No. 1 
15.4 37.1 2,114 136 183 
14.5 40.8 ye i | 140 205 
14.4 43.0 3,398 146 210 
13.9 47.9 3,960 150 227 
13.9 49.9 4,624 161 233 
Test No. 2 
14.8 42.5 3,445 190 219 
14.8 42.1 3,776 208 257 
14.4 46.8 4,684 231 288 


*Force required to overcome static friction. 

yMaximum force required to maintain motion. 

NOTE: All the above values are mathematical averages based on 
5-pellet sample lots. 
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esecrne race 
Fig. 12 Typical oscillograph records of forces required to eject 
pellets from closed-end cylinder. Initial peak forces are at right 
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required to overcome static friction. This was well illus- 
trated by the oscillograph records of ejecting forces 
(Fig. 12), and by the graphs of ejecting-force vs. pressure 
(Fig. 13). 

The difference in slopes of tests No. 1 and No. 2 
(Fig. 13) reveal inconsistencies similar to those experienced 
in ejecting energy determinations. This effect would be 
more noticeable in ejecting forces and energies than in com- 
pressive forces and energies because of the greater sensi- 
tivity of the ejecting transducer relative to the pelleting- 
force transducer. 


Total Energy Requirements 

Values of total energy for compressing hay, ejecting 
the pellets, and that consumed by the hydraulic pressure- 
control device were presented in Table 1. Total energies 
for the low-pressure tests consisted only of compressing and 
ejecting energy shown by the solid line ABC of Fig. 11. 

Component and total energy requirements for pelleting 
hay at 3,500 psi appear in Fig. 14. This graph illustrates 
the significance of the energy absorbed by the hydraulic 
pressure-control device. At 21 percent moisture content 
(which might be considered field conditions) and 3,384 psi, 
total energy required was 5.2 hp-hr per ton of hay (Table 
1). Of this total, 63.6 percent was used for compressing 
hay, 9.6 percent for ejecting, and 26.8 percent was absorbed 
by the hydraulic system. 

Of the total 8.2 hp-hr per ton required for pelleting low- 
moisture-content (4.6 percent) hay at 3,534 psi, 57.4 per- 
cent was consumed for compressing, 8.1 percent required 
for ejecting, and 34.5 percent was dissipated by the hydrau- 
lic control system. 


Handling Durability Tests 

Limited handling durability tests, using the tumbler 
previously described, indicated high degrees of pellet sta- 
bility. Pellets having 12.3 percent moisture content, 43 lb 
per cu ft density, and compressed at 3,450 psi (average 
for the five samples) retained 98 percent of their initial 
weight after 10 cycles in the tumbler (test A, Table 3). 


TABLE 3. HANDLING DURABILITY OF WHOLE ALFALFA 
PELLETS* 
Initial Moisture Final Percent of initial 
Applied pellet content, pellet weight remaining, 
pressure, density, percent, dersity, percent 
Test psi Ib/ft® w.b. lb/ft’ 10 cycles 20 cycles 
Aj 3,450 43 12.3 _ 98 - 
Bi 1,800 29 17.3 re Be | 92 89 
*40-gram pellets, 1.50 in. diameter, made from long hay. 


7*One 5-pellet sample lot. 
tAverage of two 5-pellet sample lots. 
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Fig. 13 (Left) Effect of moisture content on 


Fig. 14 (Right) Total energy requirements 

for compressing and ejecting pellets, plus 

energy consumed by hydraulic-control de- 4 
vice at pelleting pressure of 3500 psi 
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Fig. 15 Effect of handling 43 lb per cu ft, 12.3 percent nioisture 
content, 3450 psi pellets: (1) pellets not handled, and (2)- ‘pellets 
after 10 cycles in testing tumbler 


Integrity and stability of the pellets were not seriously 
affected by the handling tests (Fig. 15). 

Less dense (29 Ib per cu ft) pellets made fooma 17.3 
percent moisture-content hay at 1,800 psi (test B) did 
not withstand handling as well as the more dense pellets of 
test A. But, after 10 cycles, 92 percent of initial pellet 
weight remained intact; 89 percent remained after 20 cycles. 

Integrity of the pellets after 20 cycles (Fig. 16) 
appeared to be such that they would withstand additional 
handling. Abuse beyond 20 cycles would probably be 
much more severe than would be encountered in normal 
on-the-farm operations. 


Pellet Density 
Butler (3) obtained pellet densities averaging approxi- 
mately 41 Ib per cu ft in compressing 40-gram samples 
of long alfalfa (moisture content range of 12 to 20 percent) 
in a 1.50-in. diameter cylinder at about 3,500 psi. Results 
of this investigation show that average pellet densities of 
36.9 Ib per cu ft were obtained when 17 percent moisture 
(Continued on page 250) 


Fig. 16 Effect of handling low-density 29 Ib per cu ft, 17.3 per- 


cent moisture content, 1800 psi pellets: (1) before handling and 
(2) after 20 cycles in testing tumbler 
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Plastics in Soil and Water Conservation 


T. W. Edminster 


Member ASAE 


(Continued from April) 


The rate with which plastic linings are accepted for 
pond use is a simple function of the economics of water 
value. Few ponds will be as clear cut as the one in Cali- 
fornia that had a seepage loss of two acre-feet per day. 
Water pumping cost was $7.50 per acre-foot and the pond 
was used 300 days per year. The loss, therefore, was 2 ft 
times $7.50 times 300 days, or $4,500.00 per year—or twice 
the cost of the plastic liner. In most cases a more complete 
cost-benefit ratio analysis would have to be made. Cost fac- 
tors such as materials, grading, smoothing, digging edge 
trench, applying back filling, etc., would have to be com- 
pared against similar costs for concrete, asphalt plank, or 
chemical lining treatment methods. Benefit factors in addi- 
tion to seepage reduction must be fully considered; i.e., weed 
control, lightness of material for transporting to high eleva- 
tions or remote pond sites, soil saturation, and water value 
for livestock, spraying, irrigation, household use, etc. 

Some ponds are also used for collecting runoff water 
from furrow irrigation in conjunction with a return-flow 
system. There is an increasing interest in pollution control 
for streams, and some farms are collecting sewage within 
ponds for more complete digestion. It is desirable to prevent 
percolation of this sewage\and an impermeable membrane is 
the cheapest way of prevdnting this. Pollution control, of 
course, will be important‘also for industrial applications. 
The University of California has developed a low-cost 
method for aeration of sewage wastes with the production 
of algae which they think may have some economic value 
for cattle feed. 


Concentrating Runoff 

Another use of plastic films that may have considerable 
impact on water conservation and development is in water- 
proofing watershed areas to collect and store limited rainfall. 
Sealed sheets of 8-mil black plastic are laid over a smoothed 
and formed collection area, the edges are buried, and the 
lower end is led into a storage pond or tank. Wind action 
is a major problem. Some success has been achieved with 
installation of wind-activated ventilators to create a negative 


Fig. 4 Peach trees are mulched with black polyethylene. Plastic 
reduces evaporation and controls weeds 
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pressure beneath the plastic, thus holding it close to the 
ground. Birds and animals have caused some physical dam- 
age under certain site conditions. In Hawaiian studies, 
attempts to protect the film with thin layers of soil or gravel 
have not been successful. The added surface area of this 
material increased the evaporative surfaces and reduced the 
collective efficiency. Further studies to improve stability 
under prolonged sunlight exposure and development of new 
methods of holding the film in place will advance this 
practice. 


Reduction of Evaporation 

To this point we have concentrated on water control and 
conservation in canals, ditches, ponds, and borders. Mois- 
ture conservation through reduction of evaporation from the 
soil surface by using plastic films to mulch various crops 
may be an even more important application for these 
materials. 

Plastic film mulching has been done primarily with 
1¥%4-mil black polyethylene film, suitably pigmented, to 
provide durability and opacity for weed control. There has 
been sufficient experimental work with 1-mil film to show 
that this will be satisfactory for most crops, as soon as ex- 
truders make this thin-gage film available. One may expect 
still thinner films to be made in the near future as the tech- 
nique for mulching improves and the mechanization has 
progressed, and as extruders improve their techniques. 
From the experimental studies conducted on very thin films, 
it appears that these may even be useful for very large 
areas of crops of low economic value. The future may 
bring forth a demand for these materials for crops pres- 
ently considered uneconomical. Besides polyethylene, there 
also have been requests for sprayable compounds, and, 
although possible, it is believed that these sprays will be 
too costly to compete with the use of free film. The costs 
of solvents and the difficulty of getting continuous cover 
over a rough surface are the main deterrents. 

The principal purposes for mulching are apparent. 
Water conservation is extremely important. Russell and 
Peters and other workers have reported that the water loss 
from soil by evapotranspiration can be reduced almost one- 


Fig. 5 Strawberries mulched with black polyethylene are much 
cleaner than when grown with cultivation 
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half by the use of a film cover over the soil to prevent evapo- 
ration losses. By making soil moisture available for crop 
growth, it is sometimes feasible to grow crops without irri- 
gation, even though precipitation may be low. Weed con- 
trol is obtained by the use of an opaque black polyethylene 
film. Some weed penetration and damage by quackgrass 
and nutgrass has resulted when the film is applied taut over 
the soil. Most weeds have not caused any difficulty. Con- 
trolling weeds eliminates need for cultivation and also 
reduces the water requirement of the area. Reducing culti- 
vation eliminates the problem of damaging roots of plants 
as in weeding. Soil compaction is reduced by fewer machine 
operations. Temperatures of soil under black polyethylene 
are somewhat higher than under other types of mulches—sev- 
eral degrees in the early spring and two or three degrees in 
the late summer. There is less temperature spread between 
morning and night under a plastic mulch than on a bare 
soil. Salt migration to the surface is reduced because of 
reduced evaporation at the soil surface. 

Some surface mulches cause a deficiency of water from 
lack of profile recharge from normal rains. E. M. Emmert 
of Kentucky believes he has overcome this by using the 
film on a double ridge, planting the crop on the ridges, 
and making holes for water entrance in the furrow between 
the ridges. The water problem depends upon the soil type 
and whether the water moves vertically or has a tendency 
for lateral movement, the latter being preferred. 

Although there have been variations with seasons, dif- 
ferent planting techniques, and crops, crop response to 
mulching has been good with practically all crops. For 
example, at the Union Carbide Plastics Company research 
farm at Clayton, N. C., the 1959 yield increases with 
mulching were as follows: 


Percent Percent 
Crop increase Crop increase 


Bush beans 27 Okra 27 
Broccoli 30 Peppers (hot) 140 
Cauliflower 97 Peppers (sweet) 85 
Chrysanthemums 123 Potatoes 160 
Cotton 149 Tobacco 34 
Grapes 422 


Emmert reports an increased return of $625.00 per acre 
above costs of plastic mulching of Kentucky Wonder beans. 
Clarkson at Oregon State College reported yield increases 
of 60 percent in pole beans, 90 percent for tomatoes, and 
300 percent for cantaloupes. Clarkson and Davidson further 
report that the cost for plastic to mulch an acre of water- 
melons at Hermiston, Oregon, was $87.12. The mulch pro- 
duced 7.4 tons more melons per acre than non-mulched 
melons. At $20.00 per ton, this gave an additional gross 
income per acre of $148.00. Archie Fujimato, San Diego 
County, Calif., estimates a 75 percent reduction in ground 
rot losses on strawberries. Carolus at Michigan State Uni- 
versity reports the yield of the first four pickings of summer 
squash was increased from 189 to 529 bu per acre by setting 
plants through film. 

V. A. Clarkson, in an address before the American So- 
ciety for Horticultural Science in February, 1959, made the 
following key statement in discussing plastic mulch re- 
sponses: ‘Yield increases reported by various investigators 
using polyethylene as a mulch are not the result of the 
plastic material, but rather the influence of the plastic on 
soils, microclimate, and diseases.’’ This statement has been 
well verified by a number of workers. Army and Hudspeth, 
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working on grass germination, found that plastic mulches 
encouraged sufficient upward moisture migration to maintain 
the zero to one-half inch portion of the soil profile at near 
field capacity, thus facilitating germination. Slater and 
Broach report that the air under plastic covers is found to be 
close to 100 percent relative humidity. They also report on 
the light transmission of various types of plastics. 

There seems to be little doubt that plastic mulch will be 
rapidly accepted as a standard production tool for high- 
priced crops where moisture, temperature, and weed con- 
trol are essential to closely timed production schedules. For 
lower-value crops such as corn, cotton, tree fruits, etc., the 
production economics may become more important. How- 
ever, it appears that the cost of 1-mil or thinner film is offset 
by the savings in cultivation costs, excess seed, irrigation, 
herbicides, and some fertilizer. Improved emergence can 
reduce the cost of thinning excess plants to allow for low 
germination, thus further offsetting film costs. 

Emmert summarizes this cost by pointing out that, when 
film is billed at one-half cent per square foot, an acre can 
be covered for $200.00. With care the material can be 
reused for four years, thus giving a $50.00 annual charge. 
On wide-rowed crops only one-third or one-fourth of the 
area need be covered, which reduces the annual cost by 
$12.00 to $16.00. 

The mechanization of placement of plastic film mulches 
is rapidly developing. There is need for a machine that can 
plant through plastic. There is also a need for a transplanter 
that will operate on a film-mulched area. Development 
of new types of fertilizer products may permit use of a 
plastic mulched area for several years without refertilization 
or other disturbance of the area except in planting through 
the stem slits. 


SUMMARY 
The possibilities for utilizing plastics to aid engineering 
progress in soil and water conservation are limitless. We 
have discussed but a few: drainage tubes, pond liners, ditch 
linings, mulching materials, levees, and borders, to review 
them briefly. Each application has been the result of an 
engineer comparing the requirements of a job with the 
“properties and capabilities of a material.” Imaginative 
thinking, well-planned tests, and careful evaluation of the 
available materials provide the means of finding new, effec- 
tive, efficient, and economical solutions to soil and water 
conservation engineering problems. 
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. . . Energy Requirements for Pellets 
(Continued from page 247) 
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Fig. 17 Typical oscillograph tapes of piston force and displace- 
ment. (Time proceeds from left to right) 


content alfalfa was compressed in the same size cylinder 
at approximately 3,500 psi (Table 1). 

Similar comparison at 1,800 psi showed average pellet 
densities of 33.2 lb per cu ft compared to approximately 
34 or 35 lb per cu ft in Butler's investigation. 

The consistently lower pellet densities of this investi- 
gation, compared to densities of the previous test (3), can 
be attributed to shorter hold time of pressure application 
in this experiment. Pellets in the 1958 investigation 
(Butler) were made at a hold time of 5 sec. Average hold 
time in this investigation was about '%5 sec, during which 
time the pelleting pressure increased from about 70 psi 
below maximum up to the peak pressure and back to 70 
psi below the peak pressure (Fig. 17). An average time 
lapse of one second occurred between initial recorded pres- 
sure application and complete removal of pelleting pressure. 

The relatively fine texture and high percentage of 
leaf content of the third-cutting alfalfa may also have been 
a factor affecting pellet densities in this investigation. 


SUMMARY 
A laboratory pelleting device was constructed to provide 
a means of measuring energy requirements for compressing 
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whole hay for a short pressure-application hold time. The 
investigation was concerned with hay having a moisture 
content below 25 percent and with pelleting pressures of 
approximately 3,500 psi and lower. 

Quantitative values, but not mathematical relationships, 
of energy requirements were obtained by strain gage meas- 
urements of force and displacement. Energy requirements 
for ejecting pellets from the closed-end cylinder were 
also measured. 

Handling-durability tests were performed in order to de- 
termine pellet stability under simulated handling conditions. 


CONCLUSIONS 

The following conclusions are based on observations 
and data gained during the preliminary tests and during 
the actual investigation: 

1 Third-cutting whole alfalfa hay was satisfactorily 
compressed at 4.6 percent moisture content (wet basis) to 
form pellets of 42 1b per cu ft density in a closed-end, 
1.5-in. diameter cylinder at 3,500 psi. 

2 Energy requirements for compressing hay increased 
with increased applied pressures and with decreasing mois- 
ture content values. 

3 The hydraulic pressure-control device consumed as 
much as 2.8 hp-hr per ton of 4.6 percent moisture-content 
hay at 3,500 psi applied pressure. 

4 Energy requirements for ejecting pellets from the 
chamber increased as pelleting pressure was increased, and 
decreased with increasing sample moisture contents. 

5 Approximately 15 percent as much energy was re- 
quired to eject pellets from the pelleting chamber as was 
required to compress them at 3,500 psi. 

6 Maximum forces required to maintain motion of pel- 
let ejection were greater than initial peak forces required 
to overcome static friction between pellets and chamber 
walls. 
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. . . Tractor Engine Loading 
(Continued from page 239) 


Summary 


A test tractor was instrumented to determine the engine 
power and speed requirements for 19 farm operations. Rec- 
ords were also obtained on the day-to-day-operation of 25 
tractors. A combination of these data gave a picture of 
the total use of an average tractor. This information could 
be useful in the design of such items as carburetors and 
bearings. 

This average tractor had a concentration of hours of use 
near maximum speed and maximum horsepower; however, 

(Continued on page 252) 
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INSTRUMENT NEWS 


An Electrical Grade-Alignment Probe 


Means for eliminating expensive exploratory excavation 


unlined mole drain is essential to its efficient opera- 
tion. Much attention has been directed to the special 
design of mole-drain machinery equipped to maintain a uni- 
form grade and capable of correcting for unevenness of 
ground surface and changes in soil resistance to the mole. 
A means of evaluating grade alignment without expen- 
sive exploratory excavation is described in this report. The 
equipment described has been used successfully to check 
grade alignment in plastic-lined mole drain installations in 
California, Nevada, Utah and Colorado. 


Usitces: grade alignment of any type of lined or 


Instrument Design 

The grade-alignment probe is essentially a mercury level. 
Electrical contacts establish the position of the mercury and 
transmit this information to a viewing panel. The level 
contains four fabricated parts: (a) The outer protective 
shell, 18 in. in length and 1% in. in diameter, (>) the inner 
level tube, constructed of 1-in. diameter lucite tubing 15 in. 
long, (c) the rear connector plug, and (d) the forward 
bullet-nosed plug. 

Fig. 1 presents a schematic drawing of the unit and the 
appurtenant circuitry of the signaling system. The tubular 
design allows for level readings without need for cross- 
section orientation; thus rotation will have no effect upon 
the grade observation. 

The level is constructed of a 15-in. lucite cylinder, 1 in. 
O.D. with %-in. wall thickness. The ends are sealed with 
lucite plugs onto which are cemented washer-shaped stain- 
less steel electrodes. The forward plug is tapped with %4-in. 
machine threads to receive a threaded stopper, and a thin 
neoprene washer prevents any possible air or mercury leaks. 
This provides an opening for filling and cleaning the cylin- 
der. Round-headed SAE 4-40 stainless steel 4-in. machine 
screws are placed in 12 banks of six each, 144 in. in from 
the ends and at 1-in. intervals the length of the tube. The 
lucite tubing is tapped to receive the screws. The end of 
each screw is carefully polished and rounded so that a 
smooth surface projects very slightly above the inside wall 
of the lucite cylinder. 

Electrodes of each set are wired to a single lead and 
secured to the inside terminal of a Cannon connector. The 
level is carefully wrapped with plastic electrical tape to in- 
sulate the screw heads and to protect and hold the lead wires 


An Instrument News Contribution from the Soil and Water 
Conservation Research Division (ARS) USDA. Articles on agri- 
cultural applications of instruments and controls and related prob- 
lems are invited by the ASAE Committee on Instrumentation and 
Controls, and should be submitted direct to Karl H. Norris, instru- 
ment news editor, 105A South Wing, Administration Bldg., Plant 
Industry Station, Beltsville, Md. 

The authors— V. S. ARONovicI and W. W. DoNNAN — are, 
respectively, soil scientist and drainage engineer, Southwest Branch, 
Soil and Water Conservation Research Division (ARS), USDA, 
Pomona, Calif. 
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in position. The level tube unit, with the rear plug contain- 
ing the Cannon connector attached, is slid into the outer 
core and secured in position with flush Allen screws. The 
forward bullet-shaped head is then slipped into position and 
held in place by six more flush Allen screws. These two 
plugs hold the level firmly in position. 

Just prior to assembly, five ounces of clean mercury are 
poured into the level, although this quantity may vary 
slightly. The mercury should just contact all electrodes when 
the instrument is in level position. If facilities are available, 
the cylinder should then be evacuated of air and replaced 
with a non-corrosive gas such as nitrogen. This will help 
reduce the rate of oxidation of the mercury and consequently 
require less maintenance. Considerable care must be exer- 
cised in preventing oxidized mercury from accumulating on 
the surface, as this will cause sluggish activation and break- 
ing of contacts, resulting in reduced sensitivity. 

After the alignment probe is assembled and a 14-wire 
cable attached to the Cannon connector at the rear of the 
level, all fitting joints are lightly brushed with heated well 
driller’s wax to prevent moisture from leaking into the core. 
A 20-gauge, 14-wire rubber or neoprene-covered cable con- 
nects the alignment probe to the observation panel. 


Observation Panel 

The observation panel is built into a conventional metal 
radio circuit box (Fig. 1). A bank of 14 small 6 or 8-v ac 
or dc lights are mounted behind the same number of jeweled 
light reflectors. For convenience the “F’’ light may be red, 
the “‘R” light blue and level electrodes white. A three-way 
switch and an appropriate rheostat complete the installations. 

A portable 115-v ac generator provided the power for 
the unit described and the observation box was powered by 
a heavy-duty 115-v to 12-v ac transformer. Individual light 
shielding provides better visibility. The rheostat is used to 
raise and lower voltage as desired. This will depend upon 
the resistance of the cable and power source used. For 
example, a 20-gage annealed copper wire has 1.015 ohms 
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Fig. 1 Schematic plan of electric grade-alignment probe 
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.. . An Electrical Grade-Alignment Probe 


resistance per 100 ft of cable. This will result in a voltage 
drop of 2.5 v in a 2.5 amp system. Thus it is possible to 
obtain maximum light intensities without burning out the 
bulbs when using either a long or short cable. 


Calibration 

The instrument must be calibrated with the light signal 
box after each mercury filling and prior to use in the field. 
As the level is moved from a horizontal position, lights 
from left to right or right to left will begin to go out. A 
plot can be made with the slope in degrees or percent on the 
ordinant axis and the abscissae scale will indicate the last 
light remaining on. For example, if the level is tilted for- 
ward 5 deg and the F electrode is turned on, lights 1 to 10 
will remain on while lights 11 and 12 will go out. Thus, 
light number 10 is the last light to remain on. Fig. 2 illus- 
trates a calibration curve. 

Calibration requires a simple level mount which can be 
referenced accurately to an angle of slope. Such a device 
can be easily constructed of a Ye-in. sheet metal arm 20 in. 
in length and 3 in. wide, hinged to a slightly longer metal 
plate. A thumbscrew threaded through the unhinged end of 
the arm raises the arm from a level position. A large pro- 
tractor measures the angle of deflection from level. The 
angle may be computed by measuring elevation from the 
base plate at the end of the arm, and a large carpenter's level 
can be used to check the level of the base plate. Two U 
bolts secure the level to the movable arm. Calibration 
should be done in both forward and rear sloping positions. 
By checking angle changes with the number of turns of the 
thumbscrew, desired angles may quickly be obtained and 
permanently referenced. Calibration may be accomplished 
by means of a large surveyor’s transit or other device in 
which the angle of declination may be accurately observed. 


Sensitivity 

Sensitivity depends upon the condition of the mercury, 
as stated above. Sensitivity may also be increased by length- 
ening the level. A compromise between practical limits of 
length, number of electrodes and electrode intervals sug- 
gests the present design. It is possible to detect with good 
reliability grades from 2.5 to 10 deg. 


Field Use 

Grade-alignment exploration is necessarily confined to 
drains which were prepared for future inspection at the 
time of installation. This includes installation of an inspec- 
tion box at the head of the drain and placing of 20-gage 
stainless steel wire in the drain. This wire facilitates draw- 
ing \e-in. preformed stainless steel cable into the line and 
pulling the grade-alignment level through. 

Calibration completed, the level is connected to the pull 
cable at the outlet of the drain. The electric cable is con- 
nected to the Cannon connector in the rear of the level and 
to the signal box. The level is then pulled forward in short 
increments while the current is turned off. When forward 
motion has stopped, the current is turned on and an observa- 
tion obtained. Spacing of observations will depend upon 
conditions as they are found. For example, more observa- 
tions are desirable near the outlet of the drain than in uni- 
form reaches. Abrupt changes in soil structure and texture 
should receive special attention. Field observations with 
this level have revealed that erratic grade alignment fre- 
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Fig. 2 Calibration curve for the electric grade-alignment probe 


quently occurs near the outlet of the drain. The results 
have shown a reverse grade between 5 and 15 ft from the 
outlet but beyond this point the grade tends to be reasonably 
uniform. 


Summary 

A simple instrument for the observation of mole drain 
grade alignment is described. All materials are easily ob- 
tainable and fabrication requires but moderate shop facilities 
and machining skill. The level has proved to be a useful 
diagnostic tool by revealing both good and unsatisfactory 
grade alignment after installation. 


. . . Tractor Engine Loading 
(Continued from page 250) 


it was also used a considerable portion of the time at part 
load. Average load for this tractor was 54.7 percent of full 
horsepower, and average fuel consumption per hour for a 
year corresponded to the third line of Nebraska Test E. 
Average use per year for the 25 tractors was only 340 hours. 

It was not possible to include all of the results of the 
study in this article. More complete details are given in the 
author's thesis (6). 
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Elvin F. Henry (left), ASAE member and soil 
scientist with the Federal Housing Adminis- 
tration, is the first employee to receive an 
Outstanding Performance Award in the 
agency’s Office of Technical Standards. 
The presentation was made on the basis of 
the important contributions he has made to 
the agency. He guided the development 
of the FHA potential volume change meter 
used to test the expansiveness of soils. In 
addition, he was instrumental in FHA’‘s 
adopting a uniform system for identifying 
soils in residential developments. Mr. Henry 
was presented with a check for $250 in 
recognition of his services. Award was 
made by A. W. Jarchow (right), acting 
assistant commissioner for Technical 


Standards 


ASAE Cultural Practices 
Equipment Committee Meets 


The ASAE Power and Machinery Divi- 
sion’s Cultural Practices Equipment Com- 
mittee met March 22 at the LaSalle Hotel, 
Chicago. A total of 40 persons, represent- 
ing industry and public service organiza- 
tions, attended this special meeting of the 
committee. The following four major area 
interests were covered: (1) A review of re- 
search at the various experiment stations 
throughout the country; (2) research tech- 
niques employed at these various locations ; 
(3) extension activities in this field; and 
(4) an opportunity for industry questions 
and comments concerning the program. 


Change in Department Head 
at Rutgers University 


The appointment of Mark E. Singley as 
chairman of the agricultural engineering 
department at Rutgers -The State University 
has been announced recently. He succeeds 
Harry E. Besley, who relinquished the 
chairmanship voluntarily because of the 
pressure of other duties. Mr. Besley will 
continue as an active member of the de- 
partment in the position of superintendent 
of plant and equipment, farm department, 
College of Agriculture. 

Mr. Singley was born in 1921 at Delano, 
Pa. He received a B.S. degree in agricul- 
tural engineering in 1942 from the Penn- 
sylvania State University, and an MS. 
degree with a major in agricultural engi- 
neering in 1949 from Rutgers University. 
He spent four years (1942-46) in the U.S. 
Navy and one year as deputy zone employ- 
ment officer in Germany, in rehabilitation 
of displaced persons through employment 
on engineering projects. In 1947 he joined 
the agricultural engineering department at 
Rutgers as an instructor. He was promoted 
to assistant professor of agricultural engi- 
neering in 1949; to associate professor in 
1953; and to professor in 1957. He has 
been an ASAE member since 1947, and has 
been active in agricultural research. His 
studies have included crop conditioning and 
storage, flow of agricultural materials, the 
development of self-feeder structures, and 
the mechanization of fruit and vegetable 
harvesting. 
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Oregon State College 
Now State University 


A report has been received that effective 
March 6 the name of Oregon State College 
was changed to Oregon State University. 


Crop Dryer Meeting 


The FEI Crop Dryer Manufacturers 
Council combined the agricultural talents of 
Purdue University and lowa State University 
at its annual spring meeting, May 15 and 
16, held on the Purdue campus. The pre- 
sentations centered around solving the prab- 
lem of maintaining the proper balance and 
quality in drying grain by further advancing 
the performance of crop drying equipment. 
ASAE members who participated in the 
program were G. W. Isaacs, G. H. Foster, 
R. A. Thompson, G. L. Zachariah and B. A. 
McKenzie from Purdue University; and 
W. V. Hukill and R. A. Saul from Iowa 
State University. 


European Farm Building 
Publication 

The European Documentation Centre for 
Farm Buildings, Lund, Sweden, has an- 
nounced publication of the documentary and 
informative bulletin Agricultura issued 
twice a year. The new publication is printed 
in English, French, German, and Swedish 
and is priced at $1.50 per copy or $2.00 for 
both numbers. Published material will be 
furnished by contact men or reporters from 
19 European countries and will consist of 
brief abstracts of test results or original 
dissertations, to the extent the reporters 
consider that the publication should be 
done more completely than in a_ brief 
abstract. 

Copies may be obtained from A. Orborn, 
Statens Forksningsanstalt for Lantmanna- 
byggnader, Lund, Sweden. 


National Farm Fire 
Safety Seminar 


ASAE members M. L. Esmay, professor 
of agricultural enginering, Michigan State 
University; K. V. D. Fiske, superintendent, 
research farm, Velsicol Chemical Corp., 
Woodstock, Ill.; and R. E. Heston, director 
of engineering, Farmers Mutual Reinsurance 
Co., Grinnell, Iowa, will participate in the 
National Farm Fire Safety Seminar, to be 
held on July 19 and 20 at the Thor Research 
Center for Better Farm Living, Huntley, 
Ill. “Fire Safety on the Farm” will be the 


| 


Fal 


Seminar subject and will include workshops 
on rural fire statistics; problems of struc- 
tures and equipment; private farm inspec- 
tion programs; safeguarding farms against 
fires; and rural fire departments. 


Farm Mechanization Conference 


The Federation of Rhodesia and Nyasa- 
land held its first Farm Mechanization Con- 
ference at the, University College of Rho- 


‘ desia and Nyasaland in Salisbury on May 


9 to 11. It was sponsored by the Federal 
Ministry of Agriculture, the Rhodesia Na- 
tional Farmers’ Union, the Agricultural and 
Earth Moving Machinery Importers’ Asso- 
ciation of Rhodesia and Nyasaland, and the 
University College of Rhodesia and Nyasa- 
land. The Conference served the purpose of 
allowing Rhodesian farmers to put forward 
their views of how mechanization will pro- 
ceed during the next five or ten years, so 
that the machinery trade and the govern- 
ment departments can plan their operations. 
The main speaker was J. A. Vorster, direc- 
tor, Agricultural Mechanization en} Engi- 
neering Division, Department of Agricul- 
tural Technical Services, South African 
Government, Pretoria. H. A. Templeton, 
an ASAE member and farm machinery en- 
gineer, Federal Department of Conservation 
and Extension, Rhodesia, was a member of 
the Organizing Committee for the 
conference. 


BRI Spring Conferences 


The Building Research Institute’s Plan- 
ning Committee on Adhesives and Sealants 
in Building presented Spring Conferences 
May 16 to 18 at the Shoreham Hotel, 


Washington, D. C. During the three-day 
conference period the following subjects 
were scheduled: Requirements for weather- 
proofing thin shell concrete roofs; pressure 
sensitive tapes for building; selection and 
field application of adhesives; reports of a 

(Continued on page 257) 


ASAE President L. W. Hurlbut (left) describes the equipment and procedures used in test- 

ing tractors for the Nebraska Tractor Tests. Interested listeners are left to right: A. W. 

Cooper, director, USDA National Tillage Machinery Laboratory, Auburn, Ala.; J. L. 

Butt, ASAE executive secretary; and W. R. Gill, soil scientist, USDA National Tillage 

Machinery Laboratory. This fourscme met with Nebraska agricultural engineers and 

then drove to Laramie, Wyo., to attend the ASAE Rocky Mountain Section meeting 
held on April 14 and 15 
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THE ISU Memorial Union (Right) will serve 
as Headquarters for the 1961 ASAE con- 
vention. Below is shown a mid-summer 
night view of the Memorial Union fountain 


lowa is the only state in the nation bounded by two 
major navigable rivers. Rivers, lakes, hills and 
valleys, as natural vacation attractions, may be 
added to man-made structures such as covered 
bridges, water-wheel-driven grist mills, the Little 
Brown Church in the Vale, the Grotto of the Redemp- 
tion and many others to make lowa truly a “vaca- 
tion haven in mid-nation”’ 


Lake LaVerne, surrounded by trees, shrubs and 
flowers, is a campus landmark and a_ favorite 
lounging spot between classes 
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lowa State University is Site 


~ of 54th Annual Meeting 


dune 25 - 28 


HE 54th Annual Meeting of ASAE will be held June 

25-28 at the Iowa State University campus in Ames. 

In addition to the technical programs, Iowa Section 
members have arranged for family activities, as well as 
special functions for women and children during the four- 
day meeting. 


The Sunday evening buffet dinner and entertainment, to 
be held in the Memorial Union ballrooms, will open the 
special events Other special-activity highlights will be the 
Student Breakfast on Monday morning at Friley Hall; the 
Chicken Barbecue on Monday evening on the lawn west of 
the Armory, followed by a Square Dance in the Armory; 
the FEI Student Dinner on Tuesday evening; the tours 
scheduled for Wednesday afternoon; and the Annual Ban- 
quet and presentation of awards followed by dancing on 
Wednesday evening. 
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The Honorable Orville L. Freeman, Secretary of Agriculture, and 
Frank H. Hamlin, president of Papec Machine Co. of Shortsville, 
N. Y., will be featured speakers at the General Session to be held 
Tuesday, June 27, during the 54th Annual Meeting of ASAE at 
lowa State University. The 43-year-old Secretary, who served 
three terms as governor of Minnesota before being appointed to 
President Kennedy’s cabinet, will speak on ‘New Frontiers”. Mr. 
Hamlin, who has been a member of ASAE since 1932, will discuss 
the tie between industry and agriculture in his speech, “Partners” 


ORVILLE L. FREEMAN 
Secretary of Agriculture 


Business Meeting and General Session 


The annual business meeting will be held Tuesday 
morning, June 27, at which the winning paper in the ASAE 
Student Paper Award competition will be presented. A 
General Session will follow the business meeting at which 
the featured speakers will be the Honorable Orville L. 
Freeman, Secretary of Agriculture, and Frank H. Hamlin, 
president, Papec Machine Co., Shortsville, N. Y. Secretary 
Freeman will speak on the subject “New Frontiers,’ while 
the title of Mr. Hamlin’s address will be “Partners”. Also a 
highlight of this session will be the address entitled ‘‘Agri- 
culture, Engineering and You” by ASAE President L. W. 
Hurlbut, chairman, agricultural engineering department, 
University of Nebraska. 


Technical Sessions 

The Power and Machinery Division will hold eight 
concurrent sessions during the four-day meeting period. 
Both the Soil and Water and Electric Power and Processing 
Divisions each will hold five sessions, while the Farm Struc- 
tures Division will hold three sessions. 


Special Programs 

In addition to the student breakfast on Monday morn- 
ing, the Student Branches will have a program on Tuesday 
morning, plus the FEI dinner for students Tuesday evening. 
The Extension program will be held on Monday morning, 
and the Personnel Service Contact Session on Monday 
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This Alcoa (Aluminum Co. of 
America) plant at Bettendorf 
houses the world’s largest alumi- 
num rolling mill. It is reported 
that currently 75 of the nation’s 
top 500 industries have plants in 
lowa and that manufacturing in- 
come is now well over twice 
lowa’s high-ranking agricultural 
income 
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afternoon. The Public Land and Public Works groups will 
hold sessions on Tuesday and Wednesday afternoons. 


Exhibits 

Extension Exhibit entries in the following specific 
classes will be set up in the Music Room of the Memorial 
Union: Publications; Demonstration Models and _ Instruc- 
tive Exhibits; Movie; Radio and Television; Slides; and 
Extension Methods and Recipes. 


Registration 

The local arrangements committee has advised that mail 
registration before June 5 will save early registrants one 
dollar handling fee. Those who register early and request 
on-campus housing may check in directly at the assigned 
dormitory where they will receive a complete convention 
packet. Those registering late or staying off-campus will 
pick up convention kits at Headquarters in the Memorial 
Union. 


Weather Bulletin 

State Climatologist Paul Waite says the probability of 
good weather for the mecting is ‘‘excellent’’. His climatic 
record check for June 25-28 shows: Average daily maxi- 
mum temperature — 63 degrees; sunshine more than two- 
thirds of the daylight hours; the probability of one light 
afternoon shower (less than 0.2 of an inch); and a prevail- 
ing southerly wind of 10 to 15 mph. He reports that the 
last of June is one of the ideal times in Iowa, weatherwise. 
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WITH THE ASAE! 
| SECTIONS 


Ecce ea. 


Quad City Section 


A total of 222 members and guests at- 
tended the annual meeting of the Quad City 
Section on April 21 in Davenport, Iowa. 
Plant tours through the John Deere Indus- 
trial Equipment Works in Moline and the 
French and Hecht Division of Kelsey-Hayes 
Co., Davenport, preceded the afternoon tech- 
nical ‘session at the Blackhawk Hotel. The 
speaker for the afternon program was R. D. 
Drushella of the research division of Allis- 
Chalmers Manufacturing Co. He related the 
progress on the development of the fuel cell. 
L. W. Davis, vice-president and general 
manager of the farm equipment division of 
Allis-Chalmers Manufacturing Co., was the 
featured dinner speaker in the evening. In 
his address, entitled “A Better Mousetrap— 
But Whose ?’’, he explained how sales man- 
agement views the role of the agricultural 
engineer. 

The following new officers for 1961-62 
were elected at this meeting: W. M. Adams, 
chairman; V. W. Thede, vice-chairman; 
D. E. Burrough, vice-chairman; M. W. 
Forth, secretary; R. B. Skromme, treasurer ; 
and J. W. Ackley, chairman of nominating 
committee. 


lowa Section 

The Iowa Section held a dinner meeting 
on April 21 at the McNeal Hi-Way Hotel 
in Des Moines, Iowa. The program follow- 
ing the business meeting included discus- 
sions on farmers and farm chemical appli- 
cation by C. M. Berry, associate director, 
Institute of Agricultural Medicine, Univer- 
sity of lowa, and trends in hydraulics on 
mobile equipment, by C. L. Callum, product 


The Quad City Section held its annual meeting on April 21 at the 
Blackhawk Hotel in Davenport, lowa, wita a total of 222 members and 
guests in attendance. (Above) R. G. Morgan, retiring chairman, greets 
the incoming officers for the year 1961-62: (Left to right) Morgan, 
W. M. Adams, chairman; V. W. Thede, vice-chairman; D. E. Burrough, 
vice-chairman; M. W. Forth, secretary; R. B. Skromme, treasurer; and 
J. W. Ackley, chairman of the nominating committee. (Right) L. W. 
Davis, vice-president and generai manager of the farm equipment divi- 
sion of Allis-Chalmers Manufacturing Co., addresses the group at the 
annual dinner on the topic “A Better Mousetrap—But Whose?” 
Seated left to right are: J. L. Butt, executive secretary of ASAE; R. G. 
Morgan, retiring Section chairman; and Harman Mulbar, public relations 
and advertising manager, ASAE. 
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engineer, John Deere Industrial Equipment 
Works, Moline, III. 


Central Illinois Section 


The Central Illinois Section held its 
spring meeting on May 6 at the Agricultural 
Engineering Building, University of Illinois, 
Urbana. Guests for the day were high 
school students interested in agricultural en- 
ginecring. The morning program consisted 
of a discussion of selected research projects, 
including pneumatic conveying of feed and 
grain; testing lumber rigid frames; soil and 
water laboratory; rapid high-temperature 
corn drier; new dynamometer demonstra- 
tion; and high-pressure injection of liquid 
fertilizer. In line with the program theme 
of informing the guests about agricultural 
engineering, the session following the noon 
luncheon included the viewpoints of prac- 
ticing agricultural engineers and a student 
in agricultural engineering on ‘My Career 
as an Agricultural Engineer.”’ ‘The Future 
of Agricultural Engineering’’ was the topic 
of Section Chairman K. E. Fuller's talk, 
which concluded the program. 


Hawaii Section 


Thirty-two members and guests attended 
the Hawaii Section dinner meeting held on 
March 3 in the meeting house of the Prin- 
cess Kaiulani Hotel. B. D. van’t Woudt 
spoke to the group on his recently com- 
pleted trip around the world. His presenta- 
tion also included slides of irrigation §sys- 
tems throughout the world, particularly 
Russia, and some very beautiful and _pic- 
turesque city and rural scenes. The follow- 
ing officers were elected for the year 1961- 
62: E. P. Morgan, chairman; J. K. Wang, 
first vice-chairman; D. F. Janssen, second 
vice-chairman; and C. B. Holtwick, secre- 
tary-treasurer. 


Michigan Section 


The Michigan Section held its winter 
meeting on February 25 at Northland audi- 
torium in Detroit. In spite of poor weather 
attendance was good with a registration of 
90. The morning session included a pre- 
sentation by Earl Fenton, Michigan Water- 


ASAE MEETINGS CALENDAR 


May 18-20—FLoRrmIpA SECTION, Daytona 
Plaza Hotel, Daytona Beach, Fla. 

May 20 — SOUTHERN CHAPTER, PACIFIC 
Coast SECTION, California State Poly- 
technic College, San Luis Obispo. 


May 23 — NORTHERN CHAPTER, PACIFIC 
Coast SECTION, Hotel Covell, Modesto, 
Calif. 

May 24 — CONNECTICUT VALLEY SECTION, 
Publick House, Sturbridge, Mass. 


May 29 — BATON ROUGE SECTION, Agrti- 
cultural Engineering Auditorium, Louisi- 
ana State University, Baton Rouge. 

June 25-28—ANNUAL MEETING, Iowa State 
University, Ames, Ia. 


August 20-23—NorTH ATLANTIC SECTION, 
University of New Brunswick, Frederick- 
ton, N. B., Canada. 


October 18-20 — PaciFiIc NORTHWEST SEC- 
TION, Boise Hotel, Boise, Idaho. 


December 12-15 — WINTER MEETING, Pal- 
mer House, Chicago, III. 
Note: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


shed Protection Planning Party, on water- 
shed development; one by P. J. Campbell, 
Tractor and Implement Division, Ford 
Motor Co., on the subject “A Product De- 
sign Engineer — What Does He Do?"’; and 
one by H. H. Carlson, Vickers, Inc., on mo- 
bile hydraulic systems filtration. Following 
the noon luncheon a movie entitled “An 
Equation for Progiess’” was viewed. G. C. 
Blomquist, civil engineering department, 
Michigan State University, addressed the 
group concerning professional representa- 
tion. The program concluded with a panel 
discussion on row spacing — 1970. C. M. 
Hansen, agricultural engineering depart- 
ment, MSU, participated as moderator, and 
members of the panel were: L. V. Nelson, 
farm crops department, MSU; L. S. Robert- 
son, soil science department, MSU; W. H. 
Johnson, agricultural engineering depart- 
ment, Ohio State University; and L. A. 
Warschefsky, county extension director, Hu- 
ron County, Mich. 


Alabama Section 

During its spring meeting on April 20 
and 21, the Alabama Section elected the 
following officers for 1961-62: F. M. 
Gambrell, chairman; E. S. Renoll, vice- 
chairman; and B. Y. Richardson, secretary- 
treasurer. 


West Virginia Section 


Officers elected to serve the West Vir- 
ginia Section for 1961-62, at its meeting on 
April 21, are as follows: R. A. Phillips, 
chairman; J. D. Bane, vice-chairman; H. L. 
Ridder, secretary-treasurer; A. D. Long- 
house, councilor, and J. L. Dove, councilor. 


(Continued on page 258) 
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. . . News 
(Continued from page 253) 


workshop on weatherproofing thin shell 
concrete roofs; plastics in building — inter- 
society activity reports; public entrance 
doors; and reports on new research and 
suggestions for further study. 


AE in Canadian Publication 

The Spring 1961 issue of Esso Farm 
News, house organ of Imperial Oil Lim- 
ited, Toronto, Canada, carries an excellent 
article entitled ‘‘Agricultural Engineers 
Look Ahead,” which comments on _ the 
topics covered during the ASAE 1960 Win- 
ter Meeting in Memphis, Tenn. 


ASEE Elects New Officers 

Robert W. Van Houten, president, New- 
ark College of Engineering and director, 
Newark Technical School, was elected re- 
cently to serve the American Society for 
Engineering Education as president for 
1961-62. Elected as _ vice-presidents are 
George A. Marston, dean of engineering, 
University of Massachusetts, and Curtis L. 
Wilson, dean of the Missouri School of 
Mines and Metallurgy. Wendel W. Burton, 
Minnesota Mining and Manufacturing Co., 
returns to the post of treasurer. 


New Standard for the Storage and 
Handling of Anhydrous Ammonia 


Word has been received from Douglas 
Johnston, ASAE _ representative on the 
American Standards Association Sectional 
Committee K61, that a new standard 
“American Standard Safety Requirements 
for the Storage and Handling of Anhydrous 
Ammonia” has been completed. Copies may 
be obtained from American Standards As- 
sociation, Inc., 70 E. 45th St., New York 
17, N. Y., or Compressed Gas Association, 
420 Lexington Ave., New York 17, N. Y. 


EVENTS CALENDAR 


May 16-18 — Building Research Institute 
Spring Conference, Shoreham Hotel, 
Washington, D.C. Details may be ob- 
tained from BRI, 2101 Constitution Ave., 
N.W., Washington 25, D.C. 

May 22-25— Design Engineering Show, 
Cobo Hall, Detroit, Mich. Information 
may be obtained from: Clapp and Poliak, 
Inc., 341 Madison Ave., New York 17, 
N. Y. 

May 23— Farm Equipment Institute, Pro- 
duction and Marketing Department, Hotel 
Pfister, Milwaukee, Wis. Write to FEI, 
608 S. Dearborn St., Chicago 5, Ill., for 
information. 


June — First International Conference on 
the Mechanics of Soil-Vehicle Systems, 
Turin, Italy. For further information 
write to: M. G. Bekker, national secre- 
tary for the Conference, U.S. Army Ord- 
nance Tank-Automotive Command, 1501 
Beard, Detroit 9, Mich. 


June 9-17 — European Congress of Chemical 
Engineering and ACHEMA Congress, 
Frankfurt am Main. Information is avail- 
able from DECHEMA, Frankfurt am 
Main 7, Postfach. 


June 11-15 — American Society of Mechan- 
ical Engineers Summer Annual Meeting, 
Statler-Hilton Hotel, Los Angeles, Calif. 
Contact ASME headquarters, 29 W. 39th 
St., New York 18, N. Y., for information. 


June 11-23—Solid State Mechanics Short 
Course, The Pennsylvania State Univer- 
sity, University Park, Pa. Further in- 
formation may be obtained from Con- 
ference Center, Pennsylvania State Uni- 
versity, University Park, Pa. 
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June 12-16 — First International Conference 
on Mechanics of Soil-Vehicle Systems, 
Turin Institute of Technology, Torino, 
St. Vincent, Italy. Information may 
obtained from M. G. Bekker, Defense 
Systems Division, General Motors Corp., 
GM Technical Center, Warren, Mich. 


June 25-30 — American Society for Testing 
Materials Annual Meeting, Chalfonte- 
Haddon Hall, Atlantic City, N. J. Write 
to ASTM headquarters, 1916 Race St., 
Philadelphia 3, Pa., for information. 


June 26-30— Annual Meeting American 
Society of Engineering Education, Uni- 
versity of Kentucky, Lexington. Details 
may be obtained from ASEE headquar- 
ters, University of Illinois, Urbana. 


July 4-7 — 27th Annual Meeting of The Na- 
tional Society of Professional Engineers, 
Olympic Hotel, Seattle, Wash. Details 
may be obtained from NSPE _head- 
quarters, 2029 K St., N.W., Washington 
6, D 


July 10-14 — Institute in Technical and In- 
dustrial Communications, Colorado State 
University, Fort Collins. Contact the 
Director, ITIC, Colorado State Univer- 
sity, Fort Collins. 


July 19-20— National Farm Fire Safety 
Seminar, Thor Research Center for Better 
Farm Living, Huntley, Ill. Write to Thor 
Power Tool Co. for information. 


July 23-29 — National Farm Safety Week. 


July 30-August 2— 16th Annual Meeting, 
Soil Conservation Society of America, 
Purdue University, West Lafayette, Ind. 
Further information may be obtained 
from SCSA headquarters, 838 Fifth Ave., 
Des Moines, Iowa. 


August 1-—September 12 — International 
Course on Irrigation, Subtropical Re- 
gions, Irrigation Extension Centre of the 
Ministry of Agriculture, Ruppin Institute 
of Agriculture, Emek-Hefer, Israel. In- 
formation may be obtained by writing to 
J. Noy, director, Ministry of Agricul- 
ture, Irrigation Extension Center, Post 
Hamidrasha, Le’Haklaut, Emek-Hefer, 
Israel. 


August 14-17—50th Annual Convention, 
International Association of Milk and 
Food Sanitarians, Wanderer Resort Motel, 
Jekyll Island, Ga. Write to T. L. Jones, 
Room 512, 1145 19th St., N. W., Wash- 
ington 6, D. C., for information. 


September 5-8 — 11th National Chemical 
Exposition, sponsored by the Chicago 
Section, American Chemical Society, In- 
ternational Amphitheatre, Chicago, IIl. 
Further information may be obtained 
from The Chicago Section of the Amer- 
ican Chemical Society, 86 E. Randolph 
St., Chicago 1, Ill. 


September 6-8 — Seventh Midwest Confer- 
ence of Fluid Mechanics and Solid Me- 
chanics, Kellogg Center for Continuing 
Education, Michigan State University, 
East Lansing. Address inquiries concern- 
ing the conference to: Conference Pub- 
licity Committee, c/o J. E. Lay, Depart- 
ment of Mechanical Engineering, MSU, 
East Lansing, Mich. 


September 10-13—68th Amnual Farm 
Equipment Institute Convention, Palmer 
House, Chicago, Ill. For details contact 
FEI, 608 S. Dearborn St., Chicago 5, IIl. 


September 25-28 — Industrial Building Ex- 
position and Congress, New York Coli- 
seum, New York, N. Y. Contact Clapp 
& Poliak, Inc., 341 Madison Ave., New 
York 17, N. Y. for details. 


October 19 — Fifth International Course in 
Hydraulic Engineering, Delft, Nether- 


lands (for eleven months). Information 
may be obtained from Netherlands Uni- 
versities Foundation for International Co- 
Operation, 27 Molenstraat, The Hague, 
Netherlands. 


October 20-22 — Eastern Lawn and Garden 
Trade Show, New York Coliseum, New 
York, N. Y. Write to ELGTS, Suite 
1103, 331 Madison Ave., New York 17, 
N. Y., for information. 


October 22-27— Dairy Industries Supply 
Association, International Association of 
Ice Cream Manufacturers, and Milk In- 
dustry Feundation Conventions, Wash- 
ington, D. C. For further details contact 
T. L. Jones, Room 512, 1145 19th St., 
N.W., Washington 6, D. C. 


. . . ASAE Council Action 


(Continued from page 235) 


Following reports from the various 
steering committees by respective coun- 
cilors, the following action resulted: 
Suggested changes in the ASAE “Stand- 
ards for Design and Installation of Non- 
Reinforced Concrete Irrigation Pipe Sys- 
tems,” which were presented previously 
by mail, were approved. Co-sponsorship 
by ASAE of “Review of Soil-Water 
Research” with the American Society of 
Civil Engineers, provided a_ suitable 
sponsor could be found, was author- 
ized. A recomendation was made to 
carry in the Yearbock the procedure 
followed in selecting papers for pro- 
grams and publications. After discussion 
it was decided that the major responsi- 
bility for the General Session at the 
Winter Meeting should remain with the 
Education and Research Division. A dis- 
cussion of Society policy concerning the 
appointment, by the Local Arrangement 
Committee chairman for the summer 
meeting, of a Meetings Committee chair- 
man to function for the entire year re- 
sulted in a proposal to refer the matter 
to the headquarters staff, which was 
asked to present a recommendation con- 
cerning appointment of a Meetings 
Committee chairman for consideration 
by Council at the June meeting. 

It was reported that a geographical 
organizational pattern for the Society to 
include regional sections, state sections, 
and local chapters is being considered 
by the Forward Planning Committee. 
Membership for executives and admin- 
istrators was discussed and it was agreed 
that establishing additional member 
grades by the addition of qualifying 
adjectives was undesirable. It was, 
however, favorable to the idea of ac- 
cording the Member grade, without 
qualification, to applicants who are ex- 
ecutives or administrators supervising 
the work of engineers. 

Society members having pertinent 
comments concerning any of these ac- 
tions are encouraged to submit them 
directly to members of the ASAE Coun- 
cil shown on table of contents page of 
this issue, or to the executive secretary 
of ASAE. 
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. . . With ASAE Sections 


(Continued from page 256) 


Acadia Section 


An organizational meeting of a new sub- 
section of the North Atlantic Section, to be 
known as Acadia, was held on April 5 on 
the campus of the University of Maine, in 
conjunction with the University’s annual 
Farm and Home Week. This new section 
will bring together in closer alliance agricul- 
tural engineers of Maine and the Canadian 
maritime provinces of New Brunswick, 
Nova Scotia, and Prince Edward Island. It 
is pointed out that although at the present 
time agricultural engineers in the Acadia 
Section are relatively few and scattered 
throughout its widespread territory, they 
face many common problems in their service 
to agriculture. Opportunities exist for con- 
tributions to the farming people of the 
region, the agricultural engineering profes- 
sion, and the development of individual 
agricultural engineers. It was felt that the 
best possibility for such progress existed in 
an organization such as the Acadia Section, 
which brings to 31 the number of ASAE 
sections. 


The following officers were elected for 
the first year: B. L. Bondurant, chairman; 
J. A. Roberts, chairman-elect; R. H. Stone, 
vice-chairman; and C. M. Milne, secretary- 
treasurer. To provide a complete executive 
committee for the first year, F. R. Bailey 
was elected past-chairman. A highlight of 
the meeting was a discussion on agricultural 
engineering in tomorrow's agriculture, led 
by R. O. Martin, agricultural engineer, H. P. 
Hood & Sons, Boston, Mass.; M. E. Singley, 
professor of agricultural engineering at Rut- 
gers University; and H. N. Stapleton, agri- 
cultural engineer, Shelburne Farms, Shel- 
burne, Vt. Up for scrutiny were such varied 
subjects as the objectives of professional 
curricula; the need for greater understanding 


A program planning meeting of the North 
Atlantic Section was held recently in the New 
England Electric System office in Boston, Mass. 
Plans were made to hold the Section’s 1961 
annual meeting on August 20 to 23 at the 
University of New Brunswick, Fredericton, New 
Brunswick, Canada. Those attending are from 
left to right: M. M. Weaver, program chair- 
man (SW); H. E. Gulvin, secretary-treasurer; 
E. C. Schneider, program chairman (FS); N. T. 
Brenner, Section chairman; A. G. Fox, Jr., 
program chairman (EPP); H. W. Kitching, pro- 
gram chairman (PM); J. A. Roberts, local 
arrangements chairman; and O. C. French, 
Section past-chairman. 
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The Acadia Section (a sub-section of the North Atlantic Section) held 
its organizational meeting on April 5 on the campus of the University 
of Maine. (Above) Newly elected Section officers are: (Left to right) 
F. R. Bailey, past-chairman; B. L. Bondurant, chairman; J. A. Roberts, 
chairman-elect; R. H. Stone, vice-chairman; and C. M. Milne, secretary- 
treasurer. (Left) Participating in a panel discussion on agricultural 


engineering in tomorrow’s agriculture during the meeting are left to 
right: H. N. Stapleton, M. E. Singley, and R. O. Martin 


of the role of farm structures in agricultural 
production ; and the necessity for multiplying 
the efforts of engineers by moving, when- 
ever possible, from custom-built to packaged 
structures and related equipment. 


Washington, D.C.-Maryland Section 


The Washington, D.C.- Maryland Section 
held a meeting on April 14 in the USDA 
South Building. The total attendance was 
46, including approximately 10 guests. 
Among these were C. A. Bennett, now re- 
tired and formerly with the USDA Agricul- 
tural Research Service, and several agricul- 
tural representatives from the Embassies. 
These included Haiti, Ghana, UAR, Mexi- 
co, Australia, South Korea, Indonesia, and 
Great Britain. Henry Edmunds, agricul- 
tural attache, British Embassy, Washington, 
D.C., gave his impressions of American 
agriculture as viewed through British eyes. 
His comments were very interesting and 
enlightening on the differences in acreages, 
stocking rates, and complexity and concen- 
tration of production between the two 
countries. He made a particular point of 
the presence of a potential capability here 
to expand production to far beyond that 
now producing our present surpluses. 
Acknowledging the trend toward mechan- 
ization and increased unit output, he cau- 
tioned against “forgetting” the small oper- 
ator who may lack capital to mechanize or 
who may mechanize only partially and then 
find himself without sufficient manual labor 
to handle his unmechanized operations. 
During the business meeting the following 
officers for 1961-62 were elected: R. L. 
Green, chairman; G. C. Winter, vice- 
chairman; and J. W. Rockey, secretary- 
treasurer. 


South Carolina Section 


The South Carolina Section held its 
winter meeting on March 9 and 10 at 
Clemson College. There were 51 present, 
including 12 students and 4 visitors. The 
program included two tours. Charles A. 
Jackson, resident engineer, Corps of Engi- 
neers, gave a briefing and conducted a tour 
cf the Clemson College Protective Works, 
and George H. Dunkelberg, agricultural 
engineer, and John S. Evans, head of farms 
department, Clemson College, gave a brief- 
ing and conducted a tour of the Simpson 
Experiment Station. Also featured on the 
program were E. P. Glasscock of the South 
Carolina Electric and Gas Co., who spoke 
on the subject ‘Electric Power and Process- 
ing,” and F. C. Landrum, who explained 
the construction and operation of the new 
line of John Deere tractors. Clemson House 
was the place of the annual banquet, where 
members and their ladies were entertained 
by Carl Stender of the South Carolina 
Department of Agriculture. 


Connecticut Valley Section 


The Connecticut Valley Section will hold 
a meeting on May 24 at which the ladies 
will be special guests. As mentioned by 
Section Secretary Thomas Stone, “Give 
your girl time off to come with you and 
enjoy a fine program.” An afternoon tour 
of the Quabbin Reservoir at Belchertown, 
Mass., will precede the evening dinner 
meeting and program, at Publick House, 
Sturbridge, Mass. Zimri Mills, state con- 
servation engineer, Amherst, Mass., will be 
the featured speaker of the evening, ad- 
dressing the group on watershed protection 
programming. 
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As demonstrated on this corn planter, servicing 320 acres, the positive compacting action of semi- 


pneumatic, ORCO “‘SOIL KING” press wheel tires assured faster germination, improved stand, 
and boosted crop yield by 10%. Note absence of dirt and litter on press tires. 


ORCO “SOIL KING” AGRICULTURAL TIRES 


DESIGNED TO THE JOB, ORCO “SOIL 
KING" tires are made of a special rubber 
compound which fully utilizes the ad- 
vantages of high wear resistance, long 
flex life, low compression set, high tensile 
strength, and resistance to sun, weather, 
and aging. ‘‘SO'L KING” tires flex clean, 
roll easily, and assure better flotation in 
loose soil—better penetration in hard soil. 


COMPACTION EFFECT of ORCO “SOIL 
KING" semi-pneumatic rubber press 
tires conserves moisture and assures the 
most favorable planting conditions in all 
soil types and conditions. Farmers report 
that, in dry soils, compaction minimizes 
air pockets and, by improving capillary 
action of moisture in the soil, speeds 
germination. Note clean crown contour 
and sharp edges of compacted seed 
rows above. 


THE On1o RuBseR COMPANY 


General offices WWI/LLOUGH BY, QHIO ewiitenair0500 Fd» 


improve crop yield 


Gauge Wheel Tire 


Gauge Wheel Tire 
with Internal Ribs 


Clincher Gauge Wheel Tire 
with Internal Ribs 


oa 


Press Wheel Tire Press Wheel Tire 


CROSS-SECTIONS SHOW WHY the air 
space in ‘SOIL KING” semi-pneumatic 
tires permits the full use of the natural 
flexing action of rubber. Tires are immune 
to puncture or blow-out since no com- 
pressed air or inner tubes are used. Each 
type of ‘‘SOIL KING” tire is designed and 
constructed for best service in its field. 
For full information, write today to The 
Ohio Rubber Company for free, 16-page 


Bulletin No. 429. AG-360 


EACLE 


A DIVISION OF THE EAGLE PICHER COMPANY b6tner 
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W. J. Ridout, Jr., general manager and 
editorial director, Electricity - on - the - Farm 
magazine, has accepted the position of agri- 
cultural development director for Carolina 
Power & Light Company's intensified agri- 
cultural development program in the two 
Carolinas, aimed at increasing farm income 
and encouraging greater use of electricity on 
the farm. He also will coordinate the com- 
pany’s present agricultural development 
work. 


Arlon G. Hazen, dean, School of Agri- 
culture, North Dakota State University of 
Agriculture and Applied Science, has been 
named acting vice-president in charge of 
the institution. He was appointed to this 
position due to the recent death of NDSU 
President Fred S. Hultz, and will serve in 
this capacity until a replacement for presi- 
dent has been selected. 


F. C. Fenton, professor of agricultural 
engineering, Kansas State University, has 
been chosen to receive the Gamma Sigma 
Delta recognition for 1960 as an outstand- 
ing member of the KSU staff. He is a Life 
Fellow and a _ past-president of ASAE. 
Gamma Sigma Delta, the international 
honor society of agriculture, recognizes one 
outstanding alumnus of the K-State chapter 
and one outstanding member of the Univer- 
sity staff each year. 


R. C. Mueller 


A. K. Simons 


Gerald A. Karstens, publication direc- 
tor, Feed Age Magazine, recently was pro- 
moted to vice-president of American Trade 
Publishing Co. He joined the firm in 1953 
as director of engineering for Feed Age and 
in 1959 was named publication director, a 
post he will continue to hold. Prior to 
1953, Mr. Karstens was a member of the 
staff of the agricultural engineering depart- 
ment of Purdue University for seven years. 


Robert C. Mueller recently has been 
appointed to the position of executive sec- 
retary of the Sprinkler Irrigation Associa- 


NECROLOGY 


John M. Larson, supervisor of rural 
cooperative sales for Northern States Power 
Co., died on March 15 at his home in Min- 
neapolis, Minn., of 
a heart ailment. He 
was born December 
24, 1899, in Bemid- 
ji, Minn. He spe- 
cialized in architec- 
tural engineering at 
the University of 
Minnesota and later 
worked on the first 
experimental rural 
electric line in Red 
Wing, Minn., in 
1923. He had been 
associated with 
Northern States 
Power Co. for 31 
years in the capacity of sales engineer, as 
well as the position he held at the time of 
his death. He had been an ASAE member 
since 1938, and also held memberships in 
the Scottish Rite and the Shrine. He is sur- 
vived by his wife, Florence; a daughter, 
Mrs. James McCarl; and a son, Richard. 


J. M. Larson 


Carl H. Neitzke, assistant farm safety 
director for the National Safety Council, 
suffered a fatal heart attack on April 4 at 
his home. He was born on May 8, 1910, 
in Larrabee, Wis., and received a B.S. de- 
gree in agricultural education from River 
Falls State Teachers College in 1931. He 
later received an M.S. degree from the Uni- 
versity of Wisconsin. Before joining the 
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staff of NSC, he was an extension specialist 
for 14 years with the University of Wiscon- 
sin, and for two years previously, a county 
agriculture agent. He has been a member 
of ASAE since 1946. He is survived by his 
wife, Eileen; two sons, Robert and Richard; 
and two daughters, Mary Gay and Jane 
Eileen. 


Willard J. Durkee, retired Syracuse 
(N. Y.) branch manager for the J. I. Case 
Co., died in the Veterans Administration 
Hospital on January 26, after a short ill- 
ness. He was born on January 12, 1897, 
at Belcher, N. Y. Mr. Durkee was in the 
service during World War I and had been 
associated with the Case Company for 40 
years. Following retirement in 1953, he 
became an historical farm machinery en- 
thusiast, and in 1959 was in charge of the 
historical farm machinery exhibit at the 
New York State Fair. At the time of his 
death he was in the process of writing a 
book about farm implements. 

He had been a member of ASAE since 
1939 and also held memberships in the 
Army Ordnance Association, Onondaga His- 
torical Society, and the New York State 
Farm Equipment Dealers Association Inc. 
He also was a member of the advisory 
board of Alfred University, honorary and 
charter member of the New York State 
Steam Engine Association, and a past-presi- 
dent of the New York State Farm Equip- 
ment Club. Surviving are his wife, Mary 
Grace, and one daughter, Mrs. Paul (Mari- 
lyn) Britton. 


G. A. Karstens 


E. R. Cunningham R. N. Roth 


tion. He has had 15 years’ experience in 
the sprinkler irrigation industry. His first 
four years in the industry were spent as a 
distributor field engineer, establishing and 
training dealers in the Pacific northwest. 
During the Korean War he was on loan to 
the National Product Authority where he 
administered metal allocations to the irriga- 
tion and pump industries. Since returning 
from Washington to the sprinkler irrigation 
industry, he has worked in management 
capacities developing distribution through- 
out North America. 


Allison K. Simons, director of research 
and engineering for Bostrom Corp., Mil- 
waukee, Wis., has been named vice-presi- 
dent of Bostrom A. G., which is an inter- 
national affiliate of the Bostrom Corp. 
Headquarters for Bostrom A. G. are in 
Switzerland and Mr. Simons will work in 
Europe full time. He has held management 
positions for eleven years with the firm. 


Ernest R. Cunningham, formerly edi- 
tor, Design News, is now engaged in con- 
sulting work on publications, house organs, 
and free lance technical writing. He was 
associated with Design News for six years, 
serving successively as western editor, chief 
field engineer, executive editor, and editor. 


Robert N. Roth has accepted a position 
as sales engineer with the French & Hecht 
Division of Kelsey-Hayes Co., Davenport, 
Iowa. He previously had been associated 
with Goodyear Metal Products Division, 
Goodyear Tire and Rubber Co., in a similar 
capacity. 


Dwight D. Smith, assistant director of 
water management, Soil and Water Conser- 
vation Research Division, Agricultural Re- 
search Service, USDA, Beltsville, Md., 
recently received a Missouri Honor Award 
for Distinguished Service in Engineering. 
These awards were presented to five out- 
standing American engineers by the Engi- 
neering Foundation of the University of 
Missouri at the annual Engineering Convo- 
cation in Columbia, Mo. 


Elmer E. Brown and Leon J. Urben 
recently have taken positions with the Farm 
Division of the National Safety Council. 
Mr. Brown has assumed the job of rural 
youth specialist, with the primary responsi- 
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bility of developing and carrying out youth 
programs in farm and home safety. He 
formerly was product specialist in the 
product research department of Deere and 
Co., Moline, Ill. Leon J. Urben has ac- 
cepted the position of agricultural engineer. 
Previously, he was associated with the Till- 
age Implement Division of J. I. Case Co., 
Rockford, Ill., as a senior design engineer. 


Kenneth A. Koch recently has been 
transferred in the Agricultural Extension 
Service of Louisiana State University from 
the position of associate agricultural engi- 
neer to rural sociologist. 


Richard L. Wawrzyniak is now with 
the Indiana Flood Control and Water Re- 
sources Commission as an engineer. His 
duties consist mainly of working with the 
Small Watershed Program and Conservancy 
District in the state of Indiana. He was 
formerly employed by Farm Fans, Inc., in 
the capacity of agricultural engineer. 


Donald C. Anderson, formerly with 
Ralston Purina Co., St. Louis, Mo., has 
accepted the position of systems engineer 
with Salina Manufacturing Co., Inc., of 
Salina, Kans. 


Nickolas E. Westman is now associated 
with the firm of Braddock and Braddock, 
Minneapolis, Minn., in the practice of 
patent, trade mark, and copyright law. He 
formerly was a project engineer with 
Farmhand Co. 


Roy Winkle, formerly agricultural engi- 
neer, Soil Conservation Service, USDA, is 
now Maumee River Basin engineer for the 
Division of Water, Ohio Department of 
Natural Resources. 


Arnold K. Dimmitt has accepted a posi- 
tion with the International Voluntary Serv- 
ices at Saigon, Viet-Nam. He formerly was 
a student at Washington State University. 


Merritt D. Hill, vice-president and gen- 
eral manager of the Tractor and Implement 
Division, Ford Motor Co., Birmingham, 
Mich., was one of five who recently re- 
ceived a “partner in 4-H” citation. The 
ceremony took place in the USDA Jefferson 
Auditorium, Washington, D.C., on April 
28, the final day of the 31st National 4-H 
Conference. The citations were in the form 
of individually designed and framed cer- 
tificates. Each recipient also received a 
token gift bearing the 4-H clover emblem. 


Gad Hetsroni, a graduate assistant in 
the agricultural engineering department at 
Michigan State University, has been award- 
ed the Albert T. Cordray International 
award by the East Lansing (Mich.) Lions 
Club. He is the first recipient of this award, 
which includes a $250 grant. It is designed 
to aid an outstanding foreign student each 
year, and named in honor of Albert T. 
Cordray, professor of communication skills 
at MSU, and formerly a counselor for 
foreign students. Mr. Hetsroni is a graduate 
student from Haifa, Israel, and is now 
working on his Ph.D. degree. He intends 
to return to Israel to do research and to 
teach. 


James R. Adams, formerly fieldman 
for California Packing Corp., Mendota, IIl., 
has taken the position of test engineer with 
the Implement Test and Development 
Group, Farm Equipment Research and En- 
gineering Center, International Harvester 
Co., Hinsdale, Ill. 


John Deere 694 Corn Planter 
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Richard G. Bignall recently has accept- 
ed the position of assistant territory man- 
ager for the Lansing Branch House of John 
Deere Co. He previously was associated 
with the sales department of Motor Wheel 
Corp. 


Richard M. Rion is a member of the 
National Retail Farm Equipment Associa- 
tion staff as service shop clinic instructor. 
He has the responsibility of preparing and 
conducting a one-day Service Shop Man- 
agement Clinic for the benefit of the retail 
dealer members of the association. He 
previously was associated with Massey- 
Ferguson, Inc. as an assistant service 
manager. 


Charles W. Thomas advises that he is 
now located in Taipei, Taiwan, China, with 
the United Nations Special Fund Hydraulic 
Development Project of the Water Re- 
sources Planning Commission. He previous- 
ly was head of the investigations section, 
Bureau of Reclamation, Denver, Colo. 


David J. Holmes advises that he is now 
located in Taunggyi, Shan States, Burma, 
where he is the principle agricultural ofh- 
cer. The assignment involves advising and 
assisting the Government of the Union of 
Burma in the development of agricultural 
mechanization in the Shan States. He went 
to Burma from Australia, where he was a 
field test engineer in the engineering divi- 
sion of Massey-Ferguson (Australia), Ltd. 


Warren A. Hall, associate professor in 
the engineering department at the Univer- 
sity of California, has been named director 
of the University’s statewide Water Re- 
sources Center. 


_in the best circles... 


ee 


ee 


ey, a, _ 


: 
f 
a 
5 
Fe 
» 
4 
5 
§ 
an 


This John Deere 694 six-row corn planter can check-plant up to 90 acres a 
day. Reliable Locke Steel Detachable Sprocket Chain is used on the main 
planter drive, the check-wire reel and the insecticide attachment drives. 
Available in many sizes and with a variety of attachment links, Locke Steel 
Detachable Sprocket Chain provides dependability at low cost in dozens of 
farm machinery applications. Write for new catalog. 


1961 


* MAY * AGRICULTURAL ENGINEERING 


LOCKE steel 


detachable sprocket chain 


provides low-cost, rugged 


power transmission 


and material conveying 
in the finest farm 
machinery. 
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Multiple Unit Valves for 
Mobile Equipment 
Vickers Inc., Div. of Sperry Rand Corp., 


Detroit 32, Mich., has announced a new 
multiple unit hydraulic valve designed for 


use on multiple operation mobile machinery 
such as materials handling and construction 
equipment. Designated as CM11 Series, 
the new valves are available in any number 
of sections up to 10, with individual load 
checks in each section. They are rated for 
operation up to 2500 psi. The valves are 
nominally rated at 15 gpm; however, higher 
flow rates are possible with pressure drops 
acceptable to the user. A new integral pilot 
operated relief valve is available with pres- 
sure settings from 500 to 2500 psi in incre- 
ments of 250 psi. The new relief valve 
features extremely low pressure override 
characteristics. 


Adds Hole Digger to Line 


E. L. Caldwell & Sons, Inc., P.O. Box 
2050, Corpus Christi, Tex., has announced 
production of a hole digger equipped with 


a 9-in. auger, and designed to dig to a 
depth of 46 in. The new tool attaches to 
3-point lift tractors and special hitches are 
also available. A rigid guide lever within 
easy reach of the tractor operator enables the 
user to dig a perpendicular hole, or one at 
an angle. 


Chain Drives for Gas Turbines 


Morse Chain Co., Ithaca, New York, has 
developed chain drives for transmitting 
power of. gas turbine engines rated from 30 
to 1800 hp. These chains are designed for 
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main or auxiliary drives and for trans- 
mitting rotating power between parallel 
shafts at high speed. Designated Hy-Vo 
(high velocity-involute sprocket), the new 
chain uses compensating links for removing 
chordal action. 

According to the manufacturer, the new 
chain also can be used for driving auxiliaries 
of two-shaft gas turbines. Typical auxiliary 
applications include powering: heat regen- 
erators, lubrication oil pumps, fuel pumps, 
alternator or generator, cooling fan, gov- 
ernor, power takeoff, and starters. 


4-Row Corn Head 
Attachment Announced 


Allis-Chalmers Manufacturing Co., Mil- 
waukee, Wis., has introduced a new 4-row 
corn head attachment for its Model C 
Gleaner-Baldwin combine. The down-front 
cylinder location permits use of the combine 


ar 
< 

ates. me oc > ee tae ret 
Poe te) AOD erm A. ee ees 


feedhouse. Gear boxes and drive chains 
thereby are reduced to a minimum. 

The combine has a 40-in. wide reversible 
rasp bar cylinder which is V-belt driven, a 
48-in. rear separator, a 2-fan cleaning sys- 
tem, a grain bin holding 60 bu, and has a 
13-ft long separating area. 


Automatic Remote Controller 
for Kohler Engines 

Kohler Co., Kohler, Wis., has developed 
a new and automatic remote controller, de- 
signed to start and stop engines according 


to the power demand. The new controller is 
designed for use with all single-cylinder 
Kohler engines equipped with 12-volt com- 
bination starter-generator and automatic 
choke. Used with engines powering mobile 
air conditioners, refrigeration units, pump- 
ing systems, and the like, the controller 
starts and stops an engine automatically 
when actuated by a float switch, thermostat, 
time clock, or similar device. 

When the engine begins to run under its 
own power, a cranking control relay discon- 
nects the crank circuit. Should an engine 
fail to start, a switch trips automatically 
after approximately one minute and termi- 
nates cranking action until a reset button 
is pushed, thus preventing excessive drain 
on the battery. The controller may be used 
with either battery or magneto ignition. 


New Tire Design 


Goodyear Tire & Rubber Co., 1144 E. 
Market St., Akron, Ohio, has announced 
the development of double-tapered tread 
lugs for obtaining self-cleaning properties 
and traction in a new rice and cane tire 
design. Called the Special Sure Grip TD-7, 


me 


the tire was developed for extremely muddy 
conditions in gumbo and sandy loam soils. 
The tire reportedly gains much of its ac- 
credited ability from the double angles in 
the lugs which lie diagonally toward the 
center of the open-face tread design. The 
space between the lugs gets progressively 
wider from the center toward the tire 
shoulder and with the change in the lug 
angle, straw, grass and mud are said to 
work outward from the center in a turbine- 
like flow. 

Available for tractors and self-propelled 
combines, the tire is being manufactured in 
— sizes ranging from 13.6-38 through 
23.1-26. 


Cutter Bit Power Pruner 


McCulloch Corp., 6101 W. Century Blvd., 
Los Angeles 45, Calif., has introduced a 
new concept in pruning. The new tool fea- 
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tures a rotating cutter bit actuated by a shaft 
connected to a chain saw engine through a 
long aluminum pole. It enables the op- 
erator to reach limbs up to 16 ft or more 
from the ground. The cutter bit resembles 
a standard drilling bit, and turns at 6000 
rpm, resulting in a “planing action’’ which 
is said to reduce bleeding, retard infestation, 
and encourage the tree to heal over the prun- 
ing cut quickly and smoothly. 


Literature listed below may be obtained 
by writing the manufacturer. 


Grain Drier Literature 

Aeroglide Corp., 510 Glenwood Ave., 
Raleigh, N. C. — The following two litera- 
ture pieces are offered: 

A 6-page, colorful bulletin describes and 
illustrates the Grain Bank Series of driers, 
including batch and continuous flow driers. 

A booklet of grain storage-drying plants, 
entitled ‘Grain Industry Highest Profit Sug- 
gestions Package Plants — 18,000 to 81,000 
Bushel Capacity,” shows over-all space re- 
quirements in four plan views, and _ illus- 
trates flow patterns with a pictorial rep- 
resentation of each layout. A listing and 
description of all equipment required to 
build the plant is included with each ar- 
rangement. 


Evaporation Retardent 


M. Michel and Co., Inc., 90 Broad St., 
New York 4, N. Y.—A 12-page booklet 
entitled “The Millionth of an Inch That 
Saves a Million Gallons of Water” de- 
scribes Aqualoc NX, a product that re- 
portedly saves water by cutting evaporation 
losses from open reservoirs. 


Ditch and Pond Liner 
Engineering Bulletin 

W atersaver Co., Inc., 3560 Wynkoop St., 
Denver 5, Colo. — A 16-page, 2-color bulle- 
tin describes and illustrates installations of 
the flexible ditch and pond liner. Included 
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in the installation instructions are those for 
ditch lining; repair of cracked or leaky 
rigid linings; repair of breaks in large 
canals; correction of piping large canals; 
lining reservoirs; lining farm ponds; water 
barrier in dams; relining leaky wooden 
flumes; and ground covers for water collec- 
tion. Specifications are also included. 


Two-Way Radio Guide 


General Electric Co., Communication 
Products Department, Section P, P.O. Box 
4197, Lynchburg, Va.—A 16-page non- 
technical businessman’s guide to two-way 
radio, entitled “Under the Influence of Ra- 
dio” (No. ECR-568A), is a pocket-sized 
publication informing potential mobile com- 
munications users of some of the more im- 
portant FCC licensing requirements. It dis- 
cusses operational methods, such as how a 
message is sent, how to adjust a mobile 
radio, and record-keeping. 


Industrial Lithography 

The Electric Autolite Co., Industrial 
Lithography Division, Bay City, Mich.—A 
colorful, 4-page brochure describes the in- 
dustrial lithography service and facilities of 
the company. Also included are descriptions 
and samples of panels, dials, escutcheons, 
and instruction plates done in a variety of 
available finishes, including special frost- 
etch method. 


LP-Gas on the Farm Booklet Si > 
National LP-Gas Council, 1515 Chicago + Ch : 

Ave., Evanston, Ill.—A 20-page, 4-color j | f 

booklet entitled “LP-Gas on the Farm’’ in- eeps you r 


cludes information on installation and main- 

tenance costs, as well as efficiency studies 

of LP-gas equipment on trucks, tractors, irri- * e 
gation pumps, combines, balers, cotton pick- @ | rm pad Ul me nt ro in 
ers, and other farm machinery. It also 

describes and illustrates its more-recent 

applications, including pig farrowing, grain 


and nut drying, tobacco curing, dairy equip- | 4 

ment sterdinge. poultey welding chek | eee At lowest maintenance cost 
brooding, and orchard heating. Price, 25 
cents. 


P : ACME’s rugged, dependable and economical 
Recording Fluorometer . at : 
or Mae Meals tase Wks roller chains never let you down—even if you 


Ave: Palo Alto, Calif.— Data sheet de- have to operate your farm equipment day and 


scribes and pictures Model 111 self-balanc- ° ° ° 
ing fluorometer that provides both direct night. The strength and endurance built into 


readout and outputs for various types of ACME?’s agricultural chains mean fewer break- 


recorders or controllers. The model’s op- d d . ° 
tical-bridge design, its automated operation, owns and less maintenance cost. They are engi- 


and sensitivity of 0.02 ppb quinine sulfate neered to handle the heaviest loads under the most 
are described. Specifications are also ‘ pe rn sig 
included. arduous service conditions — without friction loss 


Inspection Manual or slippage. 


A f Zinc Institute, Inc., 292 Madi- ‘ 
isn a ek oF a A Insure the successful operation of your farm 
page booklet entitled “Inspection Manual i t ’ ; ; 
for Hot Dip Galvanized Products” de- machinery Call ACME’s Engineering Department, 
scribes the a governing a, they will be glad to place their years of agricultural 
properties, specification, and purchasing o ° . : : 
el de cc aed. Meek eat equipment experience at your disposal. There is 


photographs, charts, and graphs, it discusses no obligation on your part for this service. 
such details as the metallurgical structure 


of zinc coatings, factors, influencing adher- ‘ . ‘iin 
ence, and the eilecis of vations condiiens of Inset shows the main drive and other auxiliary roller 


: chains for snapping rolls and husking raddles on 
the basis metal. Minneapolis-Moline Uni-Picher-Sheller. 
Iron and Steel Graphic Facts Book 


American Iron and Steel Institute, 150 E. sag : eZ 
42nd St., New York 17, N. Y.— The 1960 — an eh Phan 
edition of “Charting Steel's Progress,” a _ aap a ee Write Dept. 9-D en ae 
64-page book, is the seventh based largely | (im - PSO la lol ith canine i. 
on the institute’s annual statistical report. “ae 4 { 
Covered in the book are materials used in 
steelmaking; iron and steel growth in ca- ae id a ae 
pacity; progress in steel production; mar- : fy «RELIABLE CHAIN DRIVES FOR ALL INDUSTRIES 
kets for finished steel; foreign trade in sa 
steel; wages, hours and working conditions i ese 
in steel; and finance — steel’s income and gi EE cen deah 
outgo. Price, 50 cents. ire spices! 


— 


ROLLER CHAINS, SPROCKETS, CONVEYOR CHAINS, FLEXIBLE 
COUPLINGS, ATTACHMENTS. (Special and Standard) 
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NEW BULLETINS 


The following bulletins have been released 
recently. Copies may be obtained by writing to 
author or institution listed with each. 


The following 5 bulletins are available 
from the Canada Department of Agricul- 
ture, Ottawa, Ontario, Canada: 


A Small Barley De-Awner, bv J. G. 
Kemp, A. E. Hannah and W. Kalbfleisch. 
Reprinted from Canadian Journal of Plant 
Science 39:241-245, April 1959. 

A Photoelectric Device for Measurement 
of Leaf Areas, by L. S. Donovan, A. I. 
Magee, and W. Kalbfleisch. Reprinted 
from Canadian Journal of Plant Science 
38:490-494, October 1958. 


Note on an Apparatus for Controlling 
Soil Temperatures. Reprinted from Cana- 
dian Journal of Soil Science 40:105-107, 
February 1960. 


Studies on the Application of Infrared in 
Food Processing, by E. A. Asselbergs, W. P. 
Mohr, and J. G. Kemp. Reprinted from 
Food Technology, 1960, Vol. XIV, No. 9, 
Pages 449-453. 

Progress Report — 1954-1958, Horticul- 
ture Division, Central Experimental Farm, 
Ottawa, Canada. Experimental Farms Serv- 
ice, Canada Department of Agriculture, 
Ottawa, Ontario, Canada. 
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Proceedings of the Third Japan Congress 
on Testing Materials. 1960. The Japan 
Society for Testing Materials, Kyoto, Japan. 


The following 4 bulletins are ava‘lable 
from Columbia University Press, Interna- 
tional Documents Service, 2960 Broadway, 
New York 27, N. Y 

Farm Implements for Arid and Tropical 
Regions. FAO Agricultural Development 
Paper No. 67. 1960. 


Methods and Machines for Tile and 
Other Tube Drainage. Farm Power and 
Machinery Informal Working Bulletin 6. 


Planning and Organization of Projects 
for the Improvement of Hand and Animal 
Operated Implements. Farm Implements 
Informal Working Bulletin 12 (Revised). 


Safety Measures for the Use of Agricul- 
tural Machinery. Farm Power and Machin- 
ery Informal Working Bulletin 14. 


The three following plan sheets are avail- 
able from the Superintendent of Docu- 
ments, U.S. Government Printing Office, 
Washington 25, D.C. Price, 5 cents each. 


Plan No. 5869—A Drying and Storage 
Shed. USDA Miscellaneous Publication No. 
835. March 1961. 


Plan No. 5878 — Pole Corn Crib. USDA 
Miscellaneous Publication No. 839. April 
1961. 


Plan No. 7132 —3-Bedroom Farmhouse 

. with attached two-car garage. USDA 
Miscellaneous Publication No. 842. March 
1961. 


Water and Irrigation. Agricultural Com- 


mittee, The American Bankers —— 
12 E. 36th St., New York 16, N. Y. 
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Symposium on Poultry Health. March 
1961. Agricultural Engineering Dept., Uni- 
versity of Georgia, Athens. 

North Central Regional Extension Publi- 
cation No. 11, The Farm Corporation. Pam- 
phlet 273. June 1960. Cooperative Exten- 
sion Service, lowa State University, Ames. 

Get Full Farm Power and Farm Better 
Electrically. Northern States Power Co., 15 
S. Fifth St., Minneapolis, Minn. 

Publications of the Illinois State Water 
Survey. January 1961. State Water Survey, 
Box 232, Urbana, Il. 


The following two reprints are available 
from Michigan State University, East Lans- 
ing, Mich.: 

Survey of Homogenized Milk in Mich- 
igan —I. The Extent, Operating Conditions, 
and Utilization of Returns, by G. M. Trout, 
Carl W. Hall, and A. L. Rippen. Article 
43-67. February 1961. Reprinted from the 
Quarterly Bulletin of the Michigan Agri- 
cultural Experiment Station, MSU, East 
Lansing. Vol. 43, No. 3, pages 618-633, 
February 1961. 

Survey of Homogenized Milk in Mich- 
igan —II. Functions, Maintenance, and Care 
of the Homogenizer with Suggested Se- 
quences of Operation, by Carl W. Hall, 
G. M. Trout, and A. L. Rippen. Article 
43-68. February 1961. Reprinted from the 
Quarterly Bulletin of the Michigan Agri- 
cultural Experiment Station, MSU, East 
Lansing. Vol. 43, No. 3, pages 634-647, 
February 1961. 


Determination of Member Stresses in 
Wood Trusses with Rigid Joints, by Stanley 
K. Suddarth. Research Bulletin No. 714. 
February 1961. Agricultural Experiment 
Station, Purdue University, Lafayette, Ind. 


John Watson's new shelter barn in Renville, Minn., is shown in factory-applied Stran-Satin green with heat-reflecting white roof. 
The new building feeds out 150 head of Angus and Hereford at one time, will last years longer than wood-frame structures. 


Stran-Steel buildings are engineered for greater farm production 


There's a big difference in steel buildings, and Stran- 
Steel sets the pace! One reason: Stran-Steel’s full-time 
staff of nationally recognized agricultural engineers. 

These experts know the complexities of a beef set- 
up, a poultry system or a hog farrowing and finishing 
plant. They’ve designed 64 different pre-engineered 
buildings and building combinations to give you the 
most efficient farm production tools. They know how 
these buildings work, how many man-hours they save, 
and how much cash can be earned per dollar invested. 

These 64 different buildings and building combina- 


tions cover nearly every requirement of a modern 
farmstead layout. They fit any floor plan, and go up in 
about half the period conventional buildings require. 

Across the country, local Stran-Steel dealers handle 
every detail from planning through financing, erection 
and equipment installation, performing a valued 
service to busy farmers who are looking for farmstead 
improvements in a ‘‘package.’’ Only Stran-Steel has 
a finance plan with payments adjusted to peak earn- 
ing periods. And only Stran-Steel offers a choice of 
ten protective color coatings. 


Pie feel STRAN-STEEL is a division of NATIONAL STEEL CORPORATION 
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. MEMBERSHIP. 
APPLICANTS 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
fov consideration of the Council prior to election. 


Aultman, James V. — Residential sales engr., 
Georgia Power Co. (Mail) R.R. 2, Tif- 
ton, Ga. 


Baum, Russell O.— Farm owner and op- 
erator. (Mail) Box 7, Ashton, Ida. 


Bice, Winston O.— Farm rep., Standard Oil 
Co. (Mail) Box 485, Auburn, Ala. 


Branton, Donald L.— Rural elecn. advisor, 
Wisconsin Public Service Corp., 600 N. 
Adams St., Green Bay, Wis. 


Brewer, Harold L. — Res. asst., agr. eng. dept., 
University of California. (Mail) 716 E. 
Eighth St., Davis, Calif. 


Briggs, William B.— Chief engr., Norris 
Grain Co., Room 1640 Board of Trade 
Bldg., Chicago 4, Ill. 


Cappe, George A. — Dir. of safety and eng., 
Florida Farm Bureau, 4350 S.W. 13th St., 
Gainesville, Fla. 


Cress, John F.— Vice-pres. and sales mgr., 
Buchanan Steel Products Corp., Buchanan, 
Mich. 


Dahlberg, Robert W.—Engr., Pioneer Hi- 
Bred Corn Co., Johnston, Iowa 


Enz, Richard W. — Irrigation spec. and snow 
survey supervisor, (SCS) USDA. (Mail) 
105 E. Cairo Dr., Tempe, Ariz. 


Fairbairn, Robert C.— Equip. spec., Illinois 
Farm Supply Co., Bloomington, III. 


Fogler, Thomas K. — Admin. engr., Pratt and 
Whitney Aircraft Co. (Mail) 916 East 
St., S., Suffield, Conn. 


Freseman, Ray C.— Asst. to the managing 
dir. American Concrete Pipe Assn. 
(Mail) 1932 N. Lincoln, Chicago 14, Ill. 


Gibson, Turner — Mgr., farm equipment re- 
tail store. (Mail) P.O. Box 424, Tifton, 
Ga. 


Gray, J. H.—Pres., Tupelo Spindle Co. 
(Mail) Box 280, Tupelo, Miss. 


Hedman, Clarence Lb. — Chief engr., agr. res. 
div., Shell Development Co., P.O. Box 
3011, Modesto, Calif. 


Iverson, Roger N. — Field serv. engr., 
Deere Co. (Mail) Harrisburg, S. D. 


Jessop, Guy S.— Eng. proj. mgr., Gordon 
Edgell & Sons Ltd. (Mail) 25 Keswick 
St., Cowra 3W, N.S.W., Australia 


Jewett, Raymond L. — Exec. vice-pres., Pre- 
cision Chemical Pump Corp., 1396 Main 
St., Waltham 54, Mass. 


Kureishy, Mashhood A. — Res. officer, Plan- 
ning Commission, Government of Paki- 
stan. (Mail) P.O. Box 394, Davis, Calif. 

Leviticus, Lovis 1. — Graduate res. asst., agr. 
eng. dept., Technion-Israel Institute of 
Technology. (Mail) 3 Ruth Hacohen 
Ave., Nevei Shaanan, Haifa 


Linseisen, Frank J. -— (With U.S. Air Force) 
6593D Test Squadron, APO 953, San 
Francisco, Calif. 


May, Patrick L.— Prod. engr., International 
Harvester Co. (Mail) 2671 Skylake Dr., 
Memphis, Tenn. 


(Continued on page 267) 
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Need Reliable Precise 


Temperature Control? 


Another 


Fenwal THERMOSWITCH® Unit controls offer a simple, 
effective way to control temperature precisely — and they 
are designed to do it under severe farm conditions. 

THERMOSWITCH Units offer fast response... the entire 
outer shell is the active temperature sensing member; close 
control ...shell and strut arrangement has “anticipation” 
characteristics, minimizing over and under-shoot under 
conditions of rapid temperature change; extreme sensi- 
tivity . . . responds to only 0.1°F temperature change. In 
addition, THERMOSWITCH Units are ruggedly built, sealed 
against dust and moisture; and cover a temperature range 
of —100 to +1500°F. 

Specify Fenwal THERMOSWITCH Units — they are the 
surest way to get accurate, dependable temperature con- 
trol in poultry incubators, grain dryers, bulk milk storage 
tanks — wherever temperature control is critical to pro- 
duction and storage. Fenwal engineers will provide full de- 
tails. Write Fenwal Incorporated, 275 Pleasant Street, 
Ashland, Massachusetts. 
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R/M POLY-V° DRIVE DELIVERS MORE POWER 
IN LESS SPACE ON NEW OLIVER COMBINE 


Oliver Corporation made the most of advantages possible only 
with R/M’s patented Poly-V transmission drive in the design of [jag ocush eta 
their new Model 25 self-propelled combine. memnee eee 


* 


New Oliver Model 25 Combine 
provides more power through 
every harvest. Let R/M Engi- 
neers help you determine the 
best Poly-V installation for the 
equipment you design or 
manufacture. Write for Bulletin 
M141. 


e A single, endless V-ribbed belt 


e Higher hp capacity permits narrower, space saving sheaves—less 
shaft overhang and drive weight 


e@ Belt and sheave wear is minimized—downtime for belt mainte- 
nance and replacement virtually eliminated 


@ Poly-V maintains groove shape—maintains constant pitch and 
speed ratios 


(ans cee cee ce cee cD eS cS SO SR SED ED 


a 


ENGINEERED FOR FARM EQUIPMENT DRIVES ¢ MANHATTAN AGRICULTURAL V-BELTS * CONDOR WHIPCORD ENDLESS BELTS ¢ R/M POLY-V DRIVES 


ENGINEERED ig ae ce RM1002 


oncs|6M Wa ~RAYBESTOS-MANHATTAN, INC. 


... "MORE USE fi m = MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 
PER DOLLAR” [iMod 
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. . » Membership Applicants 
(Continued from page 265) 


Miller, Carol H.— Hydraulic engr., US. 
Bureau of Reclamation. (Mail) 2240 
Brighton, Oklahoma City 20, Okla. 


Perera, John M. G. — Serv. mgr., agr. div., 
Brown & Co., Ltd., P.O. Box 200, Darley 
Rd., Colombo, Ceylon 


Peterson, Gustav E.— Dist. engr., Prairie 
Farm Rehabilitation | Administration, 
Canada Dept. of Agr. (Mail) Box 155, 
Gravelbourg, Sask., Canada 

Ricketts, Charles J. — Proj. engr., Sundstrand 
Aviation Div. (Mail) 1516 Chelsea Ave., 
Rockford, III. 


Rudolph, Henry G., Jr. — Staff engr., products 
dept., Socony Mobil Oil Co., Inc., 150 E. 
42nd St., New York, N. Y. 


Selby, Walter E. — Ext. agr. engr., eng. ext. 
dept., Kansas State University. (Mail) 
1025 College Ave., Manhattan, Kans. 


TRANSFER OF MEMBERSHIP 


Balsillie, lan M.—Instr. and ext. 
Kemptville Agricultural School. 
Box 482, Kemptville, Ont., 
(Affiliate to Member) 

Buchta, H. Glen — Area engr., (SCS) USDA. 
(Mail) 815 W. J. St., McCook, Nebr. 
(Associate Member to Member) 

Henson, Clarence E., Jr. — Asst. chief product 
engr., J. I. Case Co., Rockford, Ill. 

Norum, Edward M., Jr. — Proj. engr., Experi- 
ment Station, Hawaiian Sugar Planters 
Assn., 1527 Keeaumoku St., Honolulu, 
Hawaii (Associate Member to Member) 

Swamy Rao, A. A. — Res. engr., John Deere 
Intercontinental, S.A. (Mail) 24, Shan- 
kar, Mahal, off Warden Rd., Bombay 26, 
India (Associate Member to Member) 


spec., 
(Mail) 
Canada 


STUDENT MEMBER TRANSFERS 


Arends, Erwin O. — (University of Illinois) 
Mississippi Valley Structural Steel Co., 
1020 W. Main St., Decatur, III. 

Barquest, Glenn D. — (University of Wiscon- 
sin) 1618 Hubbard Ave., Middleton, 
Wis. 

Bender, Joseph M.— (Michigan State Uni- 
versity) 117 North St., Chardon, Ohio 
Bishop, Marvin L.—( University of Nebraska) 
With U.S. armed services. (Mail) 117 

W. Davis Ave., Harlingen 1, Tex. 

Borghoff, William R.— (University of Mis- 
souri) With U.S. armed forces. (Mail) 
2214 Hattan Lane, Brentwood 17, Mo. 

Carlson, George H. — (University of Minne- 
sota) 3518 Polk St., N.E., Minneapolis 
18, Minn. 

Castle, Richard — (Oklahoma State Univer- 
sity) Jet, Okla. 

Hightower, Sid C.— (Auburn University) 
Route 1, Box 55, Clayton, Ala. 

Hurlburt, Joseph C.— (Pennsylvania State 
University) Eng. dept., New Holland 
Machine Co., New Holland, Pa. 

Marshall, Dale £E.— (Michigan State Uni- 
versity) R.R. 1, Gregory, Mich. 

Martin, Kenneth R. — (Oklahoma State Uni- 
versity) Cherokee, Okla. 

Nelson, David V.— (University of Minne- 
sota) Pelican Rapids, Minn. 

Pope, James D. — (Oklahoma State Univer- 
sity) Loyal, Okla. 

Remmers, Harry E. — (University of Illinois) 
Agr. eng. dept., Univ. of California, 
Davis, Calif. 

Simons, Myron D.— (Oklahoma State Uni- 
versity) Medford, Okla. 
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Here’s the 
pre-sold 
solution 

to your 
power 
problems... 


t& * 
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Meet Ray F. Claybrook, Holtvi!le, Calif., with one of two Mode! 28 Freeman Balers he uses for custom-haying. 
The 30-hp VH4D Wisconsin was tailored for the machine and the job—a Wisconsin service available to you. 


“Since | got my first air-cooled WISCONSIN, 
/ haven't looked at a water-cooled engine,” 


— says Ray F. Claybrook, custom-hayer 


And, he adds, “I’ve had lots of 
engines with radiators.” His 
tribute shows that it pays to use 
air-cooled Wisconsins on the pow- 
er equipment you design or build. 
It especially merits your consid- 
eration because it is based on 
experience under severe operat- 
ing conditions in the field. 

Mr. Claybrook had just baled 
10,500 tons of hay. He kept his 
two Wisconsin-powered balers 
working from sun-up to sun- 
down — often in 115° heat that 
sears the Imperial Valley of Cal- 
ifornia. 

However, “Not one of my Wis- 
consins missed a lick all summer,” 
he writes. “They did the job 
without a change of spark plugs 


or points. I’m sure glad to be 
able to do my baling and not have 
to worry about fan belts, radia- 
tors, water pumps, and packing 
water.” 


Now look at your benefits: An 
air-cooled Wisconsin is smaller 
and lighter than its water-cooled 
equal. This and our custom-engi- 
neering can cut your design and 
assembling costs, enabling you 
to pass the savings on to your 
customers—or to improve profits. 


Let us tailor the engine to 
your machine, Sizes from 3 to 56 
hp. Electric starting, choice of 
fuel systems, and a host of me- 
chanical modifications available 
for all models. Get Bulletins 
S-249 and S-254. Dept. O-41. 


WISCONSIN 
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MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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PERSONNEL SERVICE BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail. For further information, see the issue 
of AGRICULTURAL ENGINEERING 

“Agricultural Engineer’ as used _ in 
listings is not intended to imply any 
specific level of proficiency or registration as a 
professional engineer. Items published herein 
are summaries of mimeographed listings carried 
in the Personnel Service, copies of which will 
be furnished on request. To be listed in this 
—» request form for Personnel Service 
isting. 

Positions Open — (1960) November — O0-392- 
647, 393-648. December—O-407-649. (1961) Jan- 
uary—O-434-654, 440-655, 461-656, 465-657, 465- 
658. February—O-11-101, 13-102, 10-103, 35-104. 
March—O-67-107, 76-108, 77-109, 71-112, 71-113. 
April—O-103-114, 129-115, 129-116, 95-117, 115- 
118, 163-119. 

Positions Wanted — (1960) November—W-338- 
80, 377-81, 379-83, 365-84, 376-86, 355-87, 394- 
S8. December—W-420-89, 419-90. (1961) Janu- 
ary—W-431-94, 444-95, 453-96. February—W-8-1, 
21-2, 22-3, 29-5, 16-6, 30-7, 34-8. March—W-66- 
9, 58-11, 56-12, 75-14, 96-15. April—W-121-16, 
112-17, 135-18, 142-19, 115-20, 160-21, 161-22, 
162-23, 164-24, 166-26, 171-27, 178-28. 

NEW POSITIONS OPEN 

Agricultural Engineer (product supervisor) for 
basic product design, application engineering, 
and technical evaluation of non-standard prod- 
uct inquiries relating to farm building products, 
with major manufacturer of metal building 
materials. East. Age 30-40. BSAE preferred. 
BSME or BSCE acceptable. Must know farm 
Structures from design and product application 
standpoints. Technical interest and sales orien- 
tation required to properly represent company 
at technical society and other meetings. Oppor- 
tunity for advancement in product development, 
marketing, or field sales organization. Salary 
$650-$800 per month. O-189-120 

Agricultural Engineer for project engineering 
in hydraulic and mechanical design of self-prim- 
ing and/or straight centrifugal pumps, with 
established manufacturer. Midwest. Age in 
range from a few years experience to several 
years before retirement. Engineering degree 
and some experience in pump design, or equiv- 
alent. Opportunity for advancement with grow- 
ing company in domestic, farm, and industrial 
pump fields. Salary open. O-198-121 


indi- 


Agricultural Engineers (research fellowships) 
for work in any areas of agricultural engincer- 
ing or food engineering, according to interest. 
BS degree in any field of engineering or agri- 
cultural science. Opportunity for one-half time 
work toward MS degree. Young, well qualified 
staff and excellent facilities. Salary $2400. 
O-199-122 

Agricultural Engineer (assistant or associate 
professor) for teaching and research in soil and 
water field, in a southern state university. Age 
30-45, or younger if PhD. MSAE required. 
Prefer PhD completed or in progress. Able 
to work with students, other staff members, and 
farmers. Able to recognize research problems. 
Farm_ background. Teaching and _ research 
experience in soil and water field desirable. 
Excellent opportunity for advancement for able 
man. Fringe benefits include life and health 
insurance and vacation with pay. Salary open. 


Position to be filled by July 1 if possible. 
O-212-123 
Agricultural Engineers (graduate research 


assistants) for research in vegetable crop har- 
vesting, conveyance of chopped forage, envir n- 
mental control for tobacco curing, or broiler 
production, with graduate study leading to MS 
degree. BSAE or equivalent, with academic 
average acceptable to graduate school. Interest 
in research and desire to do graduate work. 
Graduate study rate 10 semester hours (12 un- 
der GI Bill). MS requirements 30 semester 
hours, including course work and thesis. Re- 
search work assignments usually applicable to 
thesis subject. Applications pore Me: through- 
out year. Stipend $2000 for 10 months or $2400 
for 12 months plus remission of tuition ($120 
per semester) and non-residents fee ($150 per 
semester). O-218-124 

Agricultural Engineer to design livestock feed- 
ers and waterers, and all types of feed- -handling 
systems for medium-sized midwest corporation. 
Will be in charge of designing equipment for 
new automatic division. BSAE. Farm _ back- 
ground preferred. Excellent opportunity for 
advancement with one of the largest manufac- 
turers in its field. Salary open, depending on 
experience. O-226-125 


NEW POSITIONS WANTED 
Agricultural Engineer for design, development, 
research, extension, or teaching in electric 
power and processing field, with industry or 


GREATEST Name 


OLOEO 


pubiic service in Upper Midwest, West, or 
Alaska. Willing to travel. Married. Age 28. 
No disability. BSAE 1955, Purdue Univer- 
sity. MSAE expected June 1961, University of 
Minnesota. Some farm work experience. Sum- 
mer employment in research engineering de- 
partment of farm equipment manufacturer. Ex- 
perience as research assistant in four univer- 
sity agricultural engineering departments. 
Teaching experience in Army and at University 
of Minnesota. Military Service in Army 2 
years. Available July 1. Salary $6000. W- 
187-29 

Agricultural Engineer for development, teach- 
ing, or research in farm structures with industry 
or public service, preferably in Canada. Single. 
Age 25. No disability. BSAE. MSAE expected 
September 1961, both at University of Saskatch- 
ewan. Summer work experience in surveying 
for irrigation, mining, and in farm equipment 
business. Available Sept. 15, 1961. Salary $475- 
525 per month. W-190-30 

Agricultural Engineer for design, develop- 
ment, or research in power and machinery with 
manufacturer. Any location in USA _ except 
Southeast. Married. Age 30. Vision corrected. 
BSAE 1952. Design experience 5 years with 
both short line and full line manufacturers. 
Available on reasonable notice. W-97-31 

Agricultural Graduate for development, sales, 
service Or management. Any location. Prefer 
northern U.S. Limited travel. Married. No 
disability. BSA expected June 1961, Emmanuel 
Missionary College. Minors in biology and 


chemistry. Training in farm and soil manage- 
ment. Actual farm management experience 8 
years. Additional work experience with col- 


lege field crops and dairy departments. Avail- 
able June 5. Salary $5,200+. W-200-32 


Agricultural Engineer for sales, service, or 


writing in power and machinery or product 
processing with industry. USA or Canada. 
Single. Age 21. Vision corrected. BSAE ex- 


pected June 1961. University of Maine. Sum- 
mer work experience as field test engineer 
trainee with tarm equipment manufacturer, and 
with university as research assistant. Available 
June 26. Salary open. W-201-33 
Agricultural Engineer for design and develop- 
ment in power and machinery with manufac- 
turer. Eastern U.S. or Canada preferred. 
Single. Age 22. No disability. BSAE expected 
June 1961, University of Maine. Summer work 
experience in crop and livestock farming, as 
dairy route salesman, and electrician for paper 
manufacturer. Available July 1961. Salary 
open. W-202-34 


(Continued on page 270) 


FERTILIZER HOPPER 


1. Corrosion resistant to 
chemicals, rust and weather 


Planter makers use MFG hoppers for a variety of other 
advantages, too: light in weight; lifetime service means 
no replacing; seamless one-piece molded unit for greater 
strength; no deterioration of any kind. 


3. Translucent—to reveal level of 
contents at a glance 


2. Durable to withstand impact 
and abrasion of dry mixes 


tion write 


Special sizes and shapes can be custom molded for 
your specific application needs. Write for details. 


MOLDED FIBER GLASS BODY COMPANY 


4645 Benefit Avenue * Ashtabula, Ohio 


Who Should Join ASAE 


If any one of the following descriptions covers 
your present work: 


© Development, design, and application of 
farm tractors and implements and their 
components 


© Design and improvement of farm buildings 


e Engineered improvements for soil and wa- 
ter conservation and use 


e Creating applications for electricity in farm 
practice and living — 


then you can derive much benefit from member- 
ship in ASAE, and the Society cordially invites 
you to make application. For further informa- 


AMERICAN SOCIETY OF 
AGRICULTURAL ENGINEERS 


St. Joseph, Michigan 
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weighs less...costs less 


Whether you save nickels or pennies, the 
incentive is always the same—make a better 
product, more economically. 

High strength, low alloy Columbium Steel 
provides greater strength with less weight for 
your product as well as ultimate savings by 
using the material in the as-rolled condition. 


Sa 
— 


You owe it to yourself to investigate the 
new Columbium Steels. Their use means more 
money in your pocket. 

Ask any steel company about the advan- 
tages of Columbium Steel... or write us and 
we will gladly provide complete information 
about its use for your product or product parts. 


MOLYBDENUM 


CORPORATION OF AMERICA 
1312, Building Number 4, Gateway Center, Pittsburgh 22, Pa. 


Offices: Pittsburgh, Chicago, Los Angeles, New York, San Francisco 
Soles Representatives: Brumley-Donaldson Co., Los Angeles, San Francisco 
Subsidiary: Cleveland-Tungsten, Inc., Cleveland 
Plants: Washington, Pa., York, Pa. 
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TRANSISTORIZED 


SOIL 
MOISTURE 
METER 


The BN-2A Moisture Meter tells you 
when to irrigate...and how much! Elim- 
inate guess-work and measure available 
moisture at the all-important root level. 


Accurate and simple to use... bury 
gypsum soil blocks at root level...con- 
nect soil block wires to moisture meter 
-.- Press the button and at a glance the 
meter tells you how much soil moisture 
is available for proper plant growth. 


Saves you money in water usage, 
pumping costs, and prevents leaching of 
soluble plant foods. Will pay for itself the 
first year. 


BN-2A Meter complete with 
neck strap and batteries. ... $9600 
Gypsum Soi! Blocks with wire leads 
$2.20 ea. 


| leith | 


Industrial Instruments, Inc. 
89 Commerce Road 
Cedar Grove, Essex County, N. J. 


SEND COMPLETE DESCRIPTIVE INFORMATION 
ON THE BN-2A SOIL MOISTURE METER AND 
NAME OF NEAREST LOCAL DEALER. 


SINE ccaiipicccsamknnsacsinbeectbceauaseninakie 
MIU biccstencncsacabs<scedpddeucetsesasees 


MR dkcnnkaaie panacea ss cecscrsccnaes 
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CHECK POINTS 


by J. L. BUTT 


WHERE CREDIT IS DUE — 


Occasionally, members or groups of mem- 
bers render services on behalf of their pro- 
fessional organization which deserve special 
attention. One such project has recently 
been completed that we feel all members 
should know about. 

Etlar Henningsen, Senior Project = 
neer of the John Deere Spreader Works, 
started the whole thing when he was serv- 
ing as Membership Vice-Chairman of the 
Power and Machinery Division last year. He 
contacted each agricultural engineering de- 
partment throughout the United States and 
Canada and obtained lists of their graduates. 
With assistance from other members at the 
John Deere Spreader Works, the task of 
checking the list of graduates against the 
ASAE membership roster was begun and 
around 1000 letters were sent to these grad- 
uates who were not ASAE members. But 
there were 2691 additional names on the 
list! 

At this point, Robert G. Morgan of Tim- 
ken Roller Bearing Company, as Chairman 
of the Quad City Section, offered to com- 
plete the project as a section activity. Ray 
Wilkes, John Deere Spreader Works, 
agreed to accept the responsibility of organ- 
izing and coordinating the work, and the 
following members (and their wives) 
agreed to assist: B. J. Carpenter, Interna- 
tional Harvester Company; J. L. Corkery, 
John Deere Harvester Works; Robert John- 
son, J. I. Case Company; Dwight Nelson, 
John Deere Industrial Equipment Works; 
C. B. Peak, John Deere Harvester Works; 
John Strever, J. I. Case Company; and P. G. 
Togami, International Harvester Company. 
This group sorted through the remaining 
list of college graduates, screened them 
against the ASAE yearbook, and addressed 
envelopes to those who were not ASAE 
members. 

Stuffing several enclosures into this num- 
ber of envelopes was done by Ray and Mrs. 
Wilkes (try it sometime to get an idea how 
much work is involved). Ray then obtained 
the cooperation of several ASAE members 
at the John Deere Spreader Works in lick- 
ing the 2691 stamps (it’s rumored that they 
strongly advocate the use of flavored glue 
on postage stamps). 

A certain percentage of the letters failed 
to reach their mark because of out-of-date 
addresses (after all, many dated back to the 
pre-World War II era), but the over-all 
impact and effectiveness of this membership 
effort is very significant. Quite a few former 
members have reinstated membership (it is 
impossible to tell exactly how many were 
directly related to this effort, but the current 
rate of renewals is much higher than 
normal). To date, 39 applications have 
been received at ASAE headquarters posi- 
tively identified with this activity. And who 
can measure the value of the contacts estab- 
lished and the interest shown in former 
graduates that will bear fruit for months 
and years to come? 

This is another example of the enthusi- 
astic professional dedication which has be- 
come the symbol of the agricultural engi- 
neer. And it’s a case in point illustrating 
the reason why agricultural engineering as 
a profession, and the American Society of 
Agricultural Engineers, are entering a new 


era of growth, professional strength, value 
to members, and service to agriculture. 

e £78 
Active Sections Contribute to Progress 

We just received a letter from T. N. 
Jones, Mississippi State University (Secre- 
tary-Treasurer “} our new Mississippi Sec- 
tion), which read in part as follows: “This 
(enclosed) application will give us 100% 
increase in membership in Mississippi since 
we started last Spring.” 

This gives further evidence of the value 
of state and local sections in building mem- 
bership. More significantly, it represents a 
strengthening of professional development 
on a local level; growing unity among 
agricultural engineers in diverse but inter- 
related areas of activity; a better oppor- 
tunity to cooperate effectively in advancing 
the objectives of agricultural engineering. 

The new section will provide a forum for 
agricultural engineers in different fields of 
work to compare notes, present programs 
for friendly, constructive critique, join to- 
gether to promote those developments and 
practices which will contribute to a better 
agriculture. Young engineers will have a 
better chance to develop into informed, 
well-rounded leaders through association 
with more experienced engineers. Agricul- 
tural engineering technology will experience 
an over-all boost as a result of the increased 
opportunity to gain new insights and view- 
points; to understand the broader aspects of 
agricultural engineering, rather than just 
one’s own specialty; to exchange informa- 
tion and experiences; and to give publicity 
and recognition to progress and achievement 
in the field of agricultural engineering. 

There are other geographical areas in 
which state or local sections would have 
similar opportunities to serve agriculture 
and the members of our profession. Take 
a look around you if you are not already 
served by a section — could your area bene- 
fit from an active professional and technical 
program of agricultural engineering activi- 
ties? ASAE welcomes the opportunity to 
help in establishing new sections — and the 
“red tape” is kept to an absolute minimum. 

Meantime, our hats are off to all the 
T. N. Joneses who have demonstrated lead- 
ership, rolled up their sleeves, and set in 
motion local and state professional groups 
to elevate the stature of agricultural engi- 
neering in their areas. Their records of 
professional dedication and action form the 
foundation stones of agricultural engineer- 
ing progress. 


. . . Personnel Service 
(Continued from page 268) 


Agricultural Ergineer for design, development 
or research in soil and water field, especially 
concrete ditches and pipe. Any location. Mar- 
ried. Age 30. No disability. BSA, Arizona 
State University expected May 1961. Two years 
training in civil engineering. Experience in sur- 
veying, equipment operation, land preparation, 
and field engineering for irrigation ditch lining 
end continuous pipe contractor. Military serv- 
ice in USMC 3 years as engineer equipment 
cperator and construction surveyor. Available 
June 1961. Salary open. W-203-35 

Agricultural Engineer for design and develop- 
ment in power and machinery or product proc- 
essing fields with manufacturer or processor, 
anywhere in USA. Single. Age 22. No dis- 
ability. BSAE expected June 1961, University 
of Maine. Farm background. Available June 
15, 1961. Salary open. W-204-36 
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Ind-x to Advertisers 


Acme Chain Corporation 

Aetna Ball & Roller Bearing Co 

Armco Drainage & Metal Products, Inc 
Bearings Company of America Div., 


Federal-Mogul-Bower Bearings, Inc... == 234 


Bower Roller Bearings Div., 


Federal-Mogul-Bower Bearings, Inc. ===> 219 
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Eaton Mfg. Co., Automotive Gear Division 
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Ingersoll Products Div., Borg-Warner Corp 
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Molded Fiber Glass Body Co 
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National Rain Bird Sales & Engineering Corp 
National Seal Div., 
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The words are there, but where’s the music, the smooth 
rhythm of Rain Bird sprinklers’ dependable field per- 
formance? The even coverage of Rain Bird’s gentle rain 
drops ...the note of confidence in your voice when you 
specify “Rain Bird”... these are the key to your irriga- 
tion problems. 


Known far and wide for their experience and know-how 

‘in the field, Rain Bird engineers have designed sprinklers 
that meet every irrigation requirement, every need. Their 
performance has drawn “bravos” around the world —and, 
of course, a host of imitators. 


Imitation may be the sincerest form of flattery, but why 
should you settle for an imitation when you can have the 
real thing! Specify RAIN BIRDS, the finest sprinklers made. 
Engineering data on request. 
NATIONAL RAIN BIRD SALES & ENGINEERING CORP. 
Azusa, California 


RAINY SPRINKLER SALES 
Division of L. R. Nelson Mfg. Co., Inc. 
609 West Lake Street, Peoria, Illinois 
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Rockwell-Standard Corp., Universal Joint Div 
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Timken Roller Bearing Co Fourth Cover 


Wisconsin Motor Corporation 


ADVERTISING REPRESENTATIVES 


NEW YORK 17 — 

BILLINGSLEA AND FICKE, 420 Lexington Ave. LExington 2-3667 
CHICAGO 1 — 

DWIGHT EARLY AND SONS, 221 N. La Salle St. CEntral 6-2184 
SAN FRANCISCO 5 — 

McDONALD-THOMPSON, 625 Market St. EXbrook 7-5377 
LOS ANGELES 5 — 

McDONALD-THOMPSON, 3727 W. Sixth St. DUnkirk 7-5391 
SEATTLE 4— 

McDONALD-THOMPSON, 1008 Western Ave. MA. 3-3766 
PORTLAND 1 — 

McDONALD-THOMPSON, 2035 S.W. 58th Avenue. CApital 2-5146 
DENVER 3 — 

McDONALD-THOMPSON, 620 Sherman St. TAbor 5-3325 
HOUSTON 6— 

McDONALD-THOMPSON, 3217 Montrose Blvd. JA. 9-6711 
DALLAS 19 — 

McDONALD-THOMPSON, 2727 Oak Lawn Ave. LAkeside 7-1324 


Advertising Maneger: 
HARMON MULBAR, 420 Main Street, St. Joseph, Mich. YUkon 3-2700 


in brass, stainless steel, 
aluminum and Nylon to meet 
every farm spraying need 


TeeJet Spray Nozzles 
choice of line strainers, split- 
eyelet connectors, spray guns, 
nozzles and equipment for 
broadcast spraying, control 
valves, pressure relief valves 
and fittings. 


DirectoValve with Nylon valve body supplied in 
one, two and three valve unit assemblies for selec- 
tive spray control of booms and accessories. Write 
for Bulletin 100. 

Diaphragm Pressure Relief Valve > 
60 Ny —write for Bulletin 101. 


SPRAYING SYSTEMS CO. 


3226 Randolph Street ¢ Bellwood, Illinois 
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PACKAGED...READY FOR INSTALLATION Put aside your production cost, assem- 
bly cost, and stock handling worries. Low-cost Aetna AG Bearings—Adapter Bearings, 
Belt Idlers, and Regular or Detachable Chain Sprocket Idlers—can solve these problems 
for you. Each bearing is prepackaged and prelubricated—ready for final installation on 
your machine. Individual units are simple in design with a single row of balls, an extra 
large lubricant capacity, and highly efficient seal. They provide dependable perform- 
ance on all light-duty, medium-speed applications and are available in a wide variety 
of sizes and configurations. For complete information, call your Aetna representative 
listed in your classified directory, or write for General Catalog and Engineering Manual. 


AETNA BALL and ROLLER BEARING COMPANY | 4600 SCHUBERT AVE. 
DIVISION OF PARKERSBURG-AETNA CORPORATION CHICAGO 8339, ILL. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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MASSEY-FERGUSON NO. 10 HAY BALER employs Link-Belt precision steel roller chain and 
double pitch AG roller chain for positive driving. High ultimate strength of these chains 
withstands heavy loads . . . assures long service life. 


Over 300 quality-conscious farm machine manufacturers 
rely on Link-Belt for chain...and bonus services besides 


If you want chain that’s the efficiency-equal of your equipment, join the more 
than 300 leading manufacturers who go with Link-Belt. Experience has shown 
them that the refinements built into Link-Belt chain make a vast difference 
in field performance, help assure customer satisfaction for their machines. 

Standard-pitch Link-Belt roller chain, shown at left, is a popular choice for 
transmitting power on such equipment as hay balers. It features high hp capacity 
and light weight . . . has consistent quality and uniformity in every link. 

Link-Belt offers industry’s most complete line of drive and conveyor chains, 
conveyor chain attachments and sprockets. Also, “bonus” services: application 
counsel, field analysis, laboratory service and others. These services multiply 
the value of Link-Belt chains, but not the price! Contact your nearest Link- 
Belt office or the Indianapolis plant at 220 S. Belmont Ave. Ask for 640-page 
Catalog 1050. 


IMPORTANT! J ink-Belt roller chains for the agricultural field are true roller 
chains. They have free-turning rollers. Hence, longer life for chain and 
sprocket because there’s no scrubbing or sliding over sprocket teeth. 


LINKi© 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are 
Link-Belt Plants, Warehouses, District Sales Offices and Stock Carrying Distributors in All 
Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; 
Canada, Scarboro (Toronto 13); South Africa, Springs. Representatives Throughout the World. 
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iver achieves more economical, compact 
design in new conversion gear box 


N designing their new gear box for converting 

P.T.O. speeds, Oliver engineers achieved greater 
economy and compactness by mounting the input and 
output shafts (above) on Timken® “Green Light” 
tapered roller bearings. 

In this mounting, they were able to take advantage 
of the adjustability of Timken bearings that makes 
possible liberal tolerances in associated parts. And the 
os resultant uniform, accurate running clearances in 

Timken bearings maintain gear alignment and con- 

centricity of seals for sealing efficiency, while materially 


Be reducing machining time of shafts and housing bores. 


Timken bearings simplify assembly, too. Their separa- 
ble components permit independent assembly of cone 
on shaft, cup in housing. You don’t have to make the 
assembly of closely fitted bearing parts by driving 
through the rolling elements. 


He 


NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 


Timken’ “Green Light” 
bearings on shaffs save 
space, weight, cut costs 


And Timken “Green Light” bearings afford extra 
savings. They’re smaller and lighter, save space and 
weight. They give maximum capacity in minimum 
space. Because they’re mass-produced in standardized 
sizes, they’re lower in cost. 

Timken bearings help agricultural engineers solve 
three big problems: 1) combination loads; 2) dirt; 
3) ease of operation. That’s why more and more 
engineers are standardizing on them. 

Timken Company Sales Engineers will gladly help 
you with your bearing applications—they are trained 
to recommend bearing mountings that will give your 
machines top performance. Write: The Timken Roller 
Bearing Company, Canton 6, Ohio. Cable address: 
“TIMROSCO”. Makers of Tapered Roller Bearings, Fine 
Alloy Steel and Removable Rock Bits. Canadian Division: 
Canadian Timken, St. Thomas, Ontario. 
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